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WILBUR SHAW Reports 
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When you're liable under the 
law; when @ Claim can be made against 
Your Salary, Savings or Home! 


Your rights end ‘obligations 
‘a3 Businessman, Worker, Tax-Payer, Cor 
Owner! 


When You can Sve—and 
when You can Collect! 


Your privileges and liabilities 
@s a Tenant, Property Owner, Unter) 
Member! 


The law about Wills, Estates, | 


Mortgages, Loans, Taxes! 


I is so easy to get caught in a legal trap that you didn’t know existed! No 

matter how good your intentions are, you always run the risk of serious in- 
volvement and loss—unless you know everyday principles of law. Many a fam- 
ily's security is wrecked, many a promising business venture is torpedoed, because 
of some legal mistake or oversight that results in disastrous claims and penal- 4 
ties—even imprisonment! 

Now the knowledge of legal principles that is indispensable to your safety 
placed at your fingertips in this brand-new, easy-to-use and thoroughly authori- 
tative volume. Here is the scope of a whole expensive law library condensed 
into one big, amazingly low-priced book, that may SAVE YOU THOUSANDS 


ERE are many im- 
oceant egal facts 


riage, Divorce,” ete: 
about Taxes of ail 
kinds (the up-to-date 
information on Taxes 


alone may save you 
hundreds of dollars!) 
Here are facts about 
law every Car-Owner, 
every Home - Owner, 
every Employer “and 
Employee should be 


provect your interests 
and when your inter- 
ests are being 
lated; and you will 
Hearn’ when ‘the Taw 
will hold you strictly 
accountable for mis- 
takes or neglect! 


you know your money 
Braperty may be cla 


OF DOLLARS! 


POPULAR GUIDE TO MODERN LE- 
GAL PRINCIPLES is the work of At 
torney Francis W. Marshall, famed legal 
authority whose books have sold by the 
hundreds of thousands. This new enlarged 
and up-to-date edition is especially de- 
signed co assist the average man or woman 
obtaining a broad practical under- 
standing of the law, that can be applied 
to virtually every legal need. 

Ic answers thousands of legal questions 


NLY by actually reading and thumbing 

J through this book can you realize how 
it may SAVE YOU THOUSANDS OF DOL- 
LARS! Examine it a week FREE in your own 
home. Keep it only if convinced it’s worth 100 
times its cost in protecting your money and 
property, in the peace of mind it gives you. 


in direct quotations from recent opinions 
of eminent judges, and every quotation is 
accompanied by citation of the case from 
which it was taken, This extraordinary 
768-page volume is based on principles 
that have been approved by the U.S. 
Supreme Court or other high tribunals, 
so that you can use its information wi 
complete confidence! A 3,000-item cross: 
reference index makes everything in this 
big book easy to find! 


Otherwise return it and you OWE NOTH- 
ING. If you keep it, pay only $1.00 a month 
until the low price of only $4.95, plus a few 
cents postage, is paid. Edition after edition 
of this valuable book has been sold out. So 
act now! Avoid disappointment. Mail the 
coupon on the opposite page today. 


©1950 Wm. H. Wise & Co., Inc., 50 West 47th Street, New York 19, N.Y. 
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Can you profit by their mistakes? 


“What’s your biggest mistake?” That's the ques- 
tion asked of American men and women in a 
national poll. Almost one out of every three who 
answered said, “Not getting enougheducation.” 

You needn’t make that mistake. Not when it's 
so easy to study with I.C.S. at home in your 
spare time, 

The next biggest mistake, said the men, was 
“Wrong choice of career.” 

Study with I.C.S. and you have over 400 
courses to choose from. Part of our job here at 
1.C.S. is making sure that you pick the course 
that’s right for you! 

Number Three Mistake? “Failed to seize 
opportunities.” 

Be sure to seize your opportunities. Be sure to 
fill out and mail the coupon below—today! 
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NOW! 


(Br(GG5 SMOKES 
3 WAYS BETTER 


1. Stays lighted longer... by 19% 


2. Cleaner burning 


by 16.4% 


3. Less tar... by 21.6% 


*Yes, our new process makes Briggs better 
by actual test! Better even than the swell- 
smoking Briggs that proved so fine and 
friendly in your pipe before. And remember 
this: when tobacco burns steady, free and 
clean, that’s when you enjoy all the good- 
ness of Briggs’ fine tobacco, aged and mel- 
lowed in oaken casks. Today—try 3-ways- 
better Briggs! 

Also available in Canada, 
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Rebuilding the White House. 
Cars Commit Suicide in Dus 
U.S. Gets New German Motorcycle: 
Fenders Swing Up for Fast Fixes. 
Jet Drill Gives Rock K.O. Punch. 
Seabee Snow Packers Make Airfield. 
Machine “Talks” to Blind and Deaf.. 
Why Argue About Heat?... 

Mechanics & Handicraft 
Nails Hold Like Screws... 
Clutch Pulley Shifts by Itself. 
Bedding Down Trailer for the Winter.... 
Putting Your Outboard Away Right 
TV Tubes Get Bigger. 
Shop-Made Tor 


Small Shop Can Handle Big Work. 


Blower Whisks Away Cooking Odors. 
Big Curtain Pole for Two Bits.. 
Double Your Radio's Usefulness.. 
How to Fish For More TV Stations... 


Departments 


New Shop Ideas... 
Td Like to See Them Make. 
Keeping the Home Shipshape. 
Aids to Modern Living.. 
Hints from the Model 
What's This For? 
Mechanics of Farming. 
New Tool : 
B.S. Last Minute News and Notes.....0.280 


Need More Drawer Space? 


Tue. solution is so surprisingly sim- 
ple that you'll wonder why you didn’t 
think of it. 

No more fussing around lining up 
drawer guides. You don’t even need 
to cut out and install guides. And it's 
a low-cost operation, too. 

Next month’s Poputan Scien‘ 
will show you the easy way to build 
drawers. 


a 


The Double Dupy Dandy of them all! 


Carries 8 big people in comfort . . . handles 
half a ton of freight with ease, thanks to 
"Stowaway yeat and “Flat-Deck,” 
one level cargo ‘space. 


Just look... 


It's got more flat carrying area than any other 
station wagon in its class. Simply remove rear 
seat—no tools required. 


Lift and reverse center seat cushion with handy 
tab, Fold the “Stowaway” seat-back forward. 


Moet the new FORD 


i\) 


County Squire’ 


Slip insert panel in place and 

—presto—you have a contin- 

uous flat loading deck meas- 
uring nearly 91% feet to end of 
tailgate... 38.8 square feet of 
“level-loading” area. 


Smart station wagon looks with welded all-steel body 
..« grained mahogany finished exterior steel panels 
framed in genuine birch or maple... torsion-bar type 
tailgate hinge... flush tailgate....non-sag cushion in 
driver's seat with foam rubber pad ... two-door design 
for greater strength, safety... two-tone tan vinyl 
and simulated leather upholstery and interior trim, 
White side tres, whe trim ring, ebinal at xtra en 


So eeonomical,too-to buy and to own....See your Ford Dealer 
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Anong Men! 


jat’s the Airborne Soldier for You 


Swift—Sudden—Strong—he comes out of the 
skies to fight on the ground . . . a volunteer 
and proud of it. 

By the very nature of his work he must be a 
finished soldier—capable in every phase of his 
profession—ready and able to do anything 
from hand-to-hand combat to packing his 
chute or repairing a field radio. 

‘This all contributes to the Airborne Soldier’s 
outstanding characteristic—self-reliance. It 
shows in his walk—his talk—and in his work. The 
Airborne Soldier is truly “A Man Among Men”!, 
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Let me send You FREE PROOF 
that you can become an expert 


GOOD-PAY JOB: 


expert accountant right 
you would find yourself 
‘among the highest-paid of all professional 


‘There are five big fickle of opportunity. 
‘open to Accountaney-trained men and 
women . . . opportunities that are wid 
‘open and highly inviting, offering maxi- 
mum income and job security i 


Jem Method” you 
‘till learning—either in. 
time employment . . . oF in business for 
yourself with no eapital required. 


Get the latest information by sending 
for our 48-page book, “Accountancy, the 
Profession That Pays"... plus free sample 
Teson. Thecoupon at ight willbeing both to 
you without cost or abligation. LaSalle Ex- 
tension, 417 §, Dearborn St., Chicago5, Il, 


LaSalle Extensior 


TEzoubare been envying the high 
incomes and good jobs enjoyed 


by thousands of ‘men and women 


ing from $4,000 to 


+ why not launch such a 


* 
‘CHICAGO Do you doubt that you can? 
‘Then let me send you—without 
cost or obligation—the same Lesson 
Number One with which LaSalle has 
started several hundred thousand 
‘men and women toward successful accounting careers. I want you to sce for 
yourself how this remarkable method, originated by LaSalle, makes Accountancy 
‘simple, interesting, practical, and certain . . . how it leads you step-by-step to a 
je mastery of Accounting—and on up to the coveted degree, of Certified 
Public Accountant if you so aspire, 


Ie docan’t matter whether you've had previous bookkeeping experience, or 
whether you don't know a debit from a eredit. Whether you wish to qualify as an 
expert bookkeeper, advanced accountant, cost accountant, auditor, government 
‘accountant, income tax specialist, or public accountant ... you'll find in LaSalle’s 
Problem Method the exact plan to prepare you rapidly and inexpensively—in 
‘spare hours at home—without losing a day from your present job. 

So right now, today» ifyou are an adult, employed, and earnetly ambitious 
for rapid advancement in this highest-paying ai fessions . . . send your 
name td adres oe on the cou Tpclow. I'll send the free sample jot 

e book outlining today’s career opportunities and how you can 
eck for hem. A compen Ie tha kin starnod sttay Shenaaads toward gros 
success. It can do the same for you, Mail it today! 


Clip Coupon. il TODAY! ---------— 
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$1000.00 in Prizes 


30 PRIZES! SCHOLARSHIPS AND CASH TO AMATEUR ARTISTS 


Ist and 2nd prizes, Complete $255.00 Draw the girl and try for a prize! Find 
Art Course; 3rd, $100.00 cash; 4th, —_ out if you have profitable art talent. 
$75.00; 5th, $50.00; 6th, $25.00; and You've nothing to lose—everything to 
24 prizes of $10.00! gain. Mail your drawing today! 


Amoteurs Only! Our students not eligible. 
Make copy of giel 5 ina. high. Pencil or pon 
‘only. Omit lettering. Ail drawings must bo 
received by Oct. 31, 1950. None returned. 
Winners notified. If desired, send stamped, 
self-addressed envelope for list of winners, 


Lotest Winner List! Free course winners in pre- 

‘vious contest—from list just released: 

F. Roland, Box 917, Monroe, N.Y.; L. Wise, 
ith, 


Cummings, Ii 
‘Star Soedy Astoria, Le 


Cet baila ee 


MINNEAPOLIS + NEW YORK 
‘culcaco. 
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NOW-— Get the INSIDE FACTS on 


HOUSE CONSTRUCTION DETAILS 


Save Money and Time—Get Better Construction — 


with these Prof 


Here, at last, is an exact working guide on every detail 
of house construction from foundation to finish. Tells 
you dimensions, materials, processes, step-by-step work- 
ing methods. Hundreds of scale drawings and phoro- 
graphs make every step easy to follow. Can be used for 
alterations in a set of stock plans, for making additions 
or changes in a building, or for complete construction 


Every Step in House Construction 
Explained and Illustrated: 


Excavations * Footings and drainage * Foundation 
forms + Sills + Girders + Joists » Sub-floot Ex- 
terior wall framing + Interior wall frami 
joists + Gable roof + Hip 
Gambrel roof + Dormers + Siding 
and shingling + Cornices + Porches 
‘© Exterior walls of wood * Exterior 
‘walls of brick * Interior walls fin- 
ished in plaster, in plywood + 

‘Wall panels *” Mouldings for 
interior trim + Stair construc- 
tion» Windows * Sash details 
* Window framing details 
Doors and door trim + Hardware 
used in dwellings * Closets, 
shelves, built-in equipment + 
Breakfast alcove + Sewing room + 
Flooring * Chimneys and fireplaces 
+ Mantels and seats + Outdoor fire- 
places + Scaffolds » Garages * Elec- 
tric wiring * Insulation + Arches 
and gates + Lattice porch and trellis 
* Picket fences * Log cabins, camps. 
cottages + Barns + Feeders and nests 
‘Rabbit hutch + Septic tank + 
Painting and finishing » Heating 
systems + Air conditioning systems 
* Prefabricated houses * Useful in- 
formation for home builders includ- 


Tirenlacy ad 
iter Beta 


FULLY 


INDEXED. 1500 ILLUSTRATIONS. 


essional Methods 


of a dwelling. Conforms with modern practice and 
building regulations in all parts of the country. A book 
you will refer to for years! The professional guidance 
you get on even a single house construction derail can 
repay you a hundred times the small cost of this won 
derful volume! Send for free-examination copy today. 
Mail coupon below. 


The “How” Book of House Construction 
Nothing Else Like Itt Other books 
build, bor this is the book chat shows you HOW to build? 
Every detail ta che construction of a house is clearly described 
—“flustrated with large, eisy-to-follow drawings — indexed 


Tor ready reference, Send coupon below to get your free 
trial COPY. 


ay show you what 10, 


Exomine 
10 DAYS FREE 


You don’t risk a penny to find 
out how valuable ©" House Can- 
Seruction  Devails" can be.t0 
Just. email coupon, See 
Tor’ yourself how "you, Ret 
lear, professional guidance 
‘in every. building detail. 
"Then tither send "only 
$430 (plus postage). in 
ail” payment’ or recurn 
the Book and owe ‘nt 
ing. ‘Mail ree-examio 
‘isn coupon NOW 


J Simmons-Boardman Publishing Cor 
30 Church Street, New York 7, N. 


Rush to me at once, for 10 DA 
1 ob tote Construction Devas 
full payment. = 


FREE EXAMINATION, a copy 
Twill either return it in'10 day 
4.30 (plus shipping charges) in 


City & State 


B Employed Ba oe . 
EPSAVE! Send €430 with this coupoa and we will pay portawe 
Same return and refund privilege. ' 
eoeee seer eee eseeaes 
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WERE the great personages of the past victims of a 

stupendous hoax? Could such eminent men of the 
ancient world as Socrates, Pericles and Alexander the 
Great have been deluded and cast under the spell of 
witchcraft—or did the oracles whom they consulted 
actually possess a mysterious faculty of foresight ? That the 
buman mind can truly exert an influence over things and 
conditions was nova credulous belief of the ancients, buta 
known and demonstrable fact to them. That there exists 
‘awealth of infinite knowledge just beyond the border 
of our daily thoughts, which can be aroused and com- 
‘manded at will, was not a fantasy of these sages of an- 
tiquity, but a dependable aid to which they turned in 
time of need. 

Itis time you realized that the rites, rituals and prac- 
tices of the ancients were not superstitions, but supter- 
fuges to conceal the marvelous workings of natural law 
from those who would have misused them. Telepathy, 

rojection of thought, the materi 
Peipfal realities,are no longer thought by intelligent per- 
sons to be impossible practices, but instead, demonstrable 
sciences, by which a greater life of happiness may be had. 

One of America’s foremost psychologists and uni- 
versity instructors, says of his experiments with thought 
transference and the powers of mind—"The successes 
were much too numerous to be merely lucky hits and 
one can see no way for guessing to have accounted for 
the results.” Have you that open-minded attitude of 
today which warrants a clear, positive revelation of the 


The Magic Mind 


ing of ideas into _ 


THE GREATEST 
POWER ON 


\pEARTH | 


facts of mind which intolerance and bigotry have sup- 
pressed for years? Advance with the times; learn the truth 
about your inherited powers. 


Let this free book explain 


‘The Rosicrucians (NOT a religious organization) have 
been leaders in introducing the ancient wisdom of men- 
tal phenomena. Established throughout the world for 
centuries, they have for ages expounded these truths to 
those thinking men and women who sought to make 
the utmost of their natural faculties. Use the coupon 
below—avail yourself of a pleasing book of interesting 
inform: xplains how you may acquire this 
toost wsnsnal and belpfal heowladge, 


Tbe ROSICRUCIANS 


(AMORC) 


USE THIS COUPON 


Scribe: UGA, 
‘The Rosicrucians, AMORC 
San Jose, California 

Tam sincerely interested in knowing more about this 
‘unseen, vital power which can be used in acquiring the 
fallaess and happiness of life. Please send me, without 
cost che book, “THE MASTERY OF LIFE,” which els 
ime how to receive this information. 


Name 


Address 
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RECEIVE THIS 


PROFESSIONAL MULTITESTIR 


YOU BUILD ALL THESE AND 
MANY OTHER UNITS WITH 


PARTS WE SEND YOU! 


e 


Owillaree 


You Receive @ Special Series 
of Modern Lessons in TELE- 
VISION, all @ part of your 


course: you 


or oll phases. 


|} Ranas “ve 


Get Complete Training. You Receive and Keep All Tubes, 
Equant, Parts and Lessons. No Extra Charges. 


Service 
Laboratories: installation, Mainte- 
nance of Electronic 
Electrolysis, 
Garages: Auto 


oun 
‘Our Well and Drilling 
les; Engineering Firms 
‘Theatre Bound Systems. Police Radio 
‘And scores of ather good iobs 
‘in many related 


Checking action of cond 
Experiments with AF and 2 Amplifiers 
Experiments with resonance 

Producing beat frequencies 

Calibrating oscillators 

Ex 


‘Advanced trouble-shooting 
‘and many. many others 


Complete Training by Practical 
Resident Trade School, Est.1905 


The same highly trained faculty, in- 
struction materials and methods used 
here in our large, modern resident 
school, ted to your training 
in your own home. Shop Method Home 
‘Training has been proved by hundreds 
of successful graduates. 


You 
LEARN BY 
DOING 


You receive 
special Iabora- 
tory experi- 
ment lessons 
to show you 
how to bulld 
with your own 


“NATIONAL SCHOOLS 


LOS ANGELES 37, CALI 


National Schools, Dept. PS-9 
4000 South Figueroa Street 
Los Angeles 37, California 


‘You will find all lessons easy to under- 
stand because they are illustrated 
throughout with el 


diagrams and 
out yourself. Every’ piece of the equi 
‘ment and complete lesson material 
send you Is yours to keep 
Including the multitester, experiment 
‘equipment, all parts of the Superhetero- 
dyne, tube manual, radio dictionary, 
and complete, modern Television texts. 
All parts are standard equipment, 


Shop Method Home Training... 


Earn While You Learn 
With our practical resident Shop 
Method Home ‘Training, you study In 

our spare time. Youteccive Spare 
ime ‘Work Lessons, which show’ you 
how to earn while you learn, Servi 
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I'LL TRAIN YOU 


G / 
KITS 
OF RADIO- 
TELEVISION 
EQUIPMENT 


YOU KEEP THIS 
VALUABLE EQUIPMENT 


AT HOME IN SPARE TIME 


Tag te 0 i 
ie 1 eae eet : 
sg) “Got a ince LM POR techy" t chow Four : 
—_ anes for wonderful] 
‘sationea with train Weatise peu Kadloctv trains 
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My Proved Training System—Backed by a Quarter Century of Experience—Prepares 
You FAST for a Good Job or Your Own Profitable Radio-Television Business! 


Radio-Television is now Ameticy's greatest opportunity ld, You receive all the cauipment have illeruted on the 
Correctly rained men trenceded NOW=morethan ever=t0 opposite page—and MUCH MORE besides! In addition 19 
fil"pood Jobs and handle the proguble Radio‘Television your fascinating Sprayberry home study lessons, 1 send you 
Serco work. have iained huodreds of sxtesval men for tout of 18 kis of auaiy parts and eulpment with whieh 
Radio-Television—and'I sand ready to ruin YOU too=even you do over 300 practical demonstrations experimen 
it'vou have no experience or knowledge of this feld My Construction proiears You 
taining is, moderh=right up to the second—with all che 
fewest developments Included This s 100% practical trio fal TWO-BAND superhecrodyae radio set—a mult range 
Ip that climates the fells that only waste Your dime and Secon 
Dromrese. Sprayberry ‘Tralaing provides, the all-important thing needed to set 
practical keowledge and skill you need to sare making opt All cauipment 
roney in Radio-Television inthe shortest possible time, You ition T send you ma 
Cintgea once and be exeing welcome spare time cah jf Yalunbé tervce manualy. Wook and reference material 
Sew short weeks: Upon completion of my Traioing you will help you in your day-to-day Kadior Television work. I heoly 
be'Feady 10 handle aay practical RadiovFelevision fob.” belleve l offer the ambitious man the most outstanding tain- 
tng value of is Kind in America today? 


Be Ready for Top Paying Radio-Television Jobs! 
Radio-Television is growing with amazing speed, More than 
2000 broadcasting stations PLUS an additional 102 Tele- 
Mision stations are now on the air. Radio sets and TV te- 
feivers are being made and sold in record breaking sumbers, 
you cajoy working with your hands. i'vou like ioverest: 
lngand vated works VOU BELONG IN RADIO“ EL 
VISION? Bor you MUS Trainin i 
=. the training that ‘basic: fundamentals’ and 
cievies through every circuit and problem of Radio-TV. 


3 Big Radio 
and 


Television Books 


1 want you to have AL, the tacts 


set 


1s s0 come 
(previous. ex- 
‘tart You with 
ste furidat ‘and. carry you th eay, 
Hhractical step through one. eadio-Television 
‘un will be amazed 


‘fas wowiy ax sults your convenience. Each 


‘Of my students receives Individual tratning! ‘SPRAYBERRY ACADEMY OF RADIO, Depi.55-N 


111 North Canot St, Chicoge 6, Il. 
Please rush to, me all information on your Radio- 

jevision Training plan. 1 uaderstand this does not 
obligate me and that 90 salesman will call upon me. 


raat 
you Tet 
Th Ft weckas ince 
sagen or avec 


et_my Radio 
ut without cost 
Gnier the G1 BU 
Check eoupon. 


Name... eoaneseee AB: 


NO OBLIGATION 
Academy No Salesman 


ept. 55-N Will Call 
111 North Canal St., Chicage 6, til. 37 Di Are You Experienced? No Experience 
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Letters 


Retter Safe than Sorry 


Sir: 

-If the article, “Making the Death Seat 
Safer,” in the July issue of PS [p. 82] has 
the usual result—that is, a number of read- 
ers put into practice what your magazine 
preaches—it should be pointed out that po- 
tential danger is involved in facing an auto- 
mobile’s passenger seats to the rear. 

A seat without a back high enough to 
support the passenger's head (and for most 
adults, that means any regular car seat) 
may have the same effect as a hangman's 
rope in the event of a sudden stop. The 
human head will pivot forward and down- 
ward quite easily and safely, but snapping 
it back can break the neck. 

On the other hand, if the seat backs are 
made high enough to support the head 

I 


Also, the Cornell Aero Lab recommenda- 
tion that the major portion of a car's weight 
should be ahead of the passenger compart- 
ment is in marked contrast to the recent 
complaints of one of the consumers’ test 
organizations (Consumers’ Research). That 
group says that the present weight dis- 
parity between front and rear wheels of 
upwards of 500 pounds in some cases—the 
front being heavier—is dangerous from the 


ws 


point of view of tendency to skid and lack 
of traction on slippery surfaces. 

Furthermore, the progressive crumpling 
of the front of the car advocated by Mr. 
Dye's group sounds as if they are asking for 
even more and bigger repair bills than now 
plague the late-model car owner. 

Granted that it is desirable to make a car 


safely, they may seriously obstruct the driv- 
as safe as possible in case of collision, it 


Make your next buy 
this low cost high mileage car 
HILLMAN 772in 2 


A Product of the Rootes Group 


Beautiful lines, new power-plus engine, four-speed 
transmission, cruises at sixty, front coil-springs, 
one-piece opticurve windshield, body and 
chassis in one unit, over 30 miles to the gallon. 


$] 4 F.0.B. your 
9 5 nearest Port 
of Entry 


——<—<—_eee===5 


i] 

, ROOTES MOTORS, INC. 

j 27-11 Bridge Plaza N, Long Island City 1, N.Y. Tin interested: ta pioGe: 
403 N. Foothill Road, Beverly Hills, Calif, ‘I able dealer franchise. 


ee eee eee ee es 


ers vision to the side and rear. 


Send me name of nearest 
dealer. 
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INVENTOR 


Leam how to protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manutacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor”, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
02-J DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D. C. 
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ASK YOUR DEALER 


If you suspect you've been using too 
much oil, find out with your next oil 
change. Switch to Pennzoil, the 100% 
Pennsylvania motor oil that lasts 
longer, grade for grade. 

Over 60,000 better dealers recom- 
mend Pennzoil at the yellow oval 
sign. Drive in now and sound your 
“2?” for the genuine. 


Member Pana. Grade Crude OW Ase, Permit Mo. 3 


TOUGH-FILM PENNZOIL® MOTOR OIL £ LUBRICANTS 
‘AT BETTER DEALERS... COAST TO COAST 
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doesn't do much good to build it so that it 
is unsafe or impractical for ordinary driving. 

Gronce W. Asian, Jn. 
West Hartford, Conn. 


Edward R. Dye, Chief of the Develop- 
ment Division of the Cornell Aeronautical 
Laboratory, who supplied the basic material 
for the article, answers Mr. Ashman: 


Sir: 

Reader George W. Ashman, Jr. has some 
good points about not sacrificing the road- 
ability and handling qualities of a car for 
crash safety alone. There is no sense in in- 
creasing crashes just because we are trying 
to make cars safer. 

The design of a passenger automobile 
must, of course, be a compromise consider- 
ing safety of operation (roadability, han- 
dling qualities, vision, ete.), cr afety 
cost, and utility. I would be the last one to 
recommend that we reduce any of the de- 
sirable stability characteristics of the mod- 
ern automobile and I believe the center of 
y location should be governed pri- 
ily by its effect on car handlin; 

As pointed out by Mr. Ashman, a safer 
method of supporting the human in the 
rearward facing seats would be to include a 
support for the head. The neck is stronger 
in the forward direction (we have test data 
showing no injury up to greater than 35 G). 

Also, we have a large number of records 
of parachute jumps where ‘chute-opening 
shocks are greater than 15 G with no injury 
to the wearer. In these jumps, the snap of 
the neck can be in any direction, depending 
upon the position of the jumper at the in- 
stant of ‘chute opening. I agree that the 
neck is weaker in the rearward bending di- 
rection, but accident records indicate that it 
is amply strong in this direction to resist the 
forces applied in this direction during a 
crash, say the equivalent of 300 pounds 
force for a 30-G crash. I believe a hang- 
man’s rope, mentioned in Mr. Ashman’s let- 
ter, is arranged with a knot on the side of 
the head to give the neck a side snap. The 
person is usually dropped some six feet to 
be stopped by a prestressed rope which 
probably yields about 1” or 2” under the 
impact. 

The human neck is relativ weak in 
transverse bending and this sort of loading 
delivers to the neck of a 200-pound man a 
peak force of some 7 tons or the equivalent 
of a 1,000-G deceleration to a 14-pound 


INVENTORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,” containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record" form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
gation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
PATENTS a coRVEIGHTE, ve PATENTS 
142-F VICTOR BUILDING, WASHINGTON 1, D. C. 
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with easy-to-work WESTERN PINES* 


Build your lady of the house a cheerful West- 
ern Pine kitchen . . . turn that idle basement 
into a family fun room . . . with these easy- 
to-work, lovely-to-live-with Western Pines*. 

‘These fine, soft-textured woods, with their 
straight, even grain and adaptability to all 
sorts of finishes, are a real inspiration to the 
home craftsman. Light to handle, they cut 
and work like a charm—nails drive in easily. 
Best for most workshop projects—cabinet 
trophy shelves, bookcases, kitchen cabinets, 

in storage space. 
And whether you remodel a whole room or 
build yourself a gun-and-gear locker, you 
can't choose better than the beautiful, long- 
lasting woods of the Western Pines*. 

To find out how to begin, and what to do, 
send today for Free Idea Packet No. 311. 
Contains helpful illustrated how-to-do-it in- 
structions, and colorful new booklet, “En- 
chanting Homes of Western Pines,” with 71 
imagination-sparking pictures. Write to 
Western Pine Association, Dept. 311-L, Yeon 
Bidg., Portland 4, Oregon. 


S1DAHO WHITE PINE 


‘THESE ARE THE WESTERN PINES *PORDEROSA rine 
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head. There is quite a difference in the 
G forces we are talking about. 

To list the types of body support in order 
of crash safety, I would arrange them in 
the following order: 

1. Rearward facing, body and head sup- 
port. 

Forward facing with seat belt and 
shoulder harness. 

3. Rearward facing, body only supported. 

4, Forward facing with seat strap alone. 

5. Forward facing, rear seat with no sup- 
port harness. 

6. Forward 
support harness, 

To answer the paragraph on the position 
of center of gravity, I would say that to 
maintain the center of gravity at its correct 
position for good control of the car and at 
the same time to have as much weight 
ahead of the passenger as possible, the pas- 
sengers could be moved further back. 


facing, front seat with no 


OF course, this will probably raise the 


' problem of the quality of the ride received 


so there will be need of a compromise of the 
three requirements. 

In our work here, we feel that crash 
safety can be best served by making the 
passenger compartment of the vehicle so 
strong that it remains intact during the 
crash but with the structure between the 
impact point and the passenger compart- 
ment so constructed that it will fail progres- 
sively, with failure of the members con- 
trolled so that they do not project into the 
passenger compartment. They should fail 
in a manner to absorb as much of the im- 
pact energy as possible and thus relieve the 
forces on the driver. 


We have used the word crumpling loose- 


THESE MEN ARE GETTING PRACTICAL TRAINING 


and D.C. MOTORS 
GENERATORS 
SWITCHBOARDS 
CONTROLLERS 
WIRING JOBS 
APPLIANCES 
ELECTRONIC UNITS 


TELEVISION SETS 
RADIO RECEIVERS 
FM. 
(Frequency Modulation) 
RECORD CHANGERS 
AUTO RADIOS 
PUBLIC ADDRESS Systems 


Prepare NOW for a real future the Et 4, Mail Coupon for 


quick, practical way. Come to the Great 
Shops of COYNE in Chicago. Largest FREE BOOKS! 


and best equipped school of its kind— 


now in our Sst Year GI. approved ea 
Finance plan for non-veterans. Mall coupon. \ [ee 

NOT “HOME-STUDY" COURSES! At Sovientecinicae 

Coyne you learn on rex, full-size equipment: ‘FeLEvisiOn-RADIO SCHOOL 

‘Trained instructors show you how, then you do S00'S, Paulina St, Chlcngo 22, itl, Dept. 60-7311 


typical jobs yourself We don't teach by mail. 


CLIP COUPON NOW for big new illustrated 
Coyne ‘book on either ELECTRICITY or 
TELEVISION-RADIO or both. No obligation; 
‘bo salesman will call. Get the facts now! 
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Earn Good Money 
in Two Years or Less 


‘There's a bright furure ahead 
for you in Aviation. In fact, 
no other career field today 
‘an possibly offer you so 
much opportunity The avi 
tion industry urgently 1 
fen with willed minds and 
hands to build, fly and main- 
tain the giant aircrafe of 
this great new Air Age. 

The properly trained man 
climbs faster and higher in 
Aviation, just as in law, 
medicine, engineering or any 
other profession. Embry- 
Riddle training, backed by 
‘quarter-century of aviation 
school knowledge and experience, makes the 
strongest possible foundation for your avia- 


cm few short months Embry-Riddle pre 
Bates you for engineering, master mechanic 
ight of combined pilot and ee gel= 
tions. All courses stress thorou; 
study including work on live mena in 
Embry-Riddle’s airline-size hangars. 
Enjoy, Florida's uaescelled year’ round ll 
mate, its wealth of aviation and recreational 
facilities. Live, work and play on Embry- 
ll’s modern campus—the most complete 
aviation school plant in America. Save time, 
earn good money faster . . . send coupon 
satay for full information. 


Please Print 
NAME 


TRAIN IN MIAMI. AIR CAPITAL OF THE WORLD 
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Desa of Basollments - Dept, $1 Tam interested tn... 
Embry-Riddle School of Aviation _|[) AME. Mechanic 
Miami 30, Florida 1) Commerc Paoe 


| ly, with no intention of having cars made 
any weaker than they are. The crash forces 
we are talking about are ones great enough 
to seriously injure or kill a person, and they 
are well above the range of serious damage 
to the car. We are guilty of thinking, if this 
type of crash does come, of “tearing up the 
old jalopy but sparing the child.” 
Epwanp R. Dye 
Chief, Development Division 
Cornell Aeronautical Laboratory 
Buffalo, N.Y. 


Missing Pi 


Sir: 

I read your article “What Is the H-Bomb” 
in the April issue of Porutan Scrence 
[p. 141] and I think it is very interesting. 
However, I believe you made an error when 
you pictured the fission of a uranium atom 
into praseodymium and a zirconium atom. 
Praseodymium and zirconium could not be 
a typical pair of uranium-fission products 
because the sum of the protons in an atom 
of each is equal to 99, whereas there are 
| only 92 protons in a uranium atom . . . 
Danwin M. Fecuuin 


tons No Mystery 


Seymour, Wis. 


Several readers counted protons before 
and after and found they didn’t tally. The 
explanation is this: A typical uranium fis- 
sion first yields krypton and barium, which 
decay radioactively. Stable zirconium and 
praseodymium result. The PS drawing 
omitted the intermediate steps, intending to 
show only the total energy released. 


Nice, But Not Needed 
Sir: 

The woodturning article in the December 
Porutar Sciexce [p. 225] is a good one, 
but leaves out what I consider a vital lathe 
part—the ball-bearing dead center. 

The conventional dead center is a nuis- 
ance. The cost of a ball-bearing center is 
very little compared with its usefulness. If 
for any reason I could not have one, I 
would simply stop my woodturning. 

W. H. Moore 
Hanover, N. H. 


A ball-bearing dead center is nice to 
have, but is by no means necessary, Our 
article was on woodturning techniques, not 
lathe accessories. 


TELEVISION 


RADIO aud 
ELECTRONICS 
OFFER YOU 
REAL MONEY and REAL 
JOB OPPORTUNITIES! 


OPTIONAL BUILD AND KEEP FULL-VIEW 16-INCH 
FEATURE RECTANGULAR “BLACK” PICTURE TUBE 
TELEVISION RECEIVER 


PREPARE AT HOME... Become a 
TELEVISION - RADIO - ELECTRONICS 


MAIL THIS COUPON TODAY! 


DeFOREST'S TRAINING, INC. P5-6-9 
2599 Na 
14 


ueann.sy. 
means 
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FREE. 


POWR-KRAFT POWER TOOL 


«WARDS 1950-51 


AND WELDING BOOK 


48 PAGES FOR CRAFTSMEN—Beginner, hobbyist or 
production shop will find this complete catalog of 
ower tools and accessories indispensable, with its | 
helpful information and money-saving prices. Use| 
the coupon below— today! | 
FOR A FIRST-CLASS WORKSHOP—This book lists wood | 
and metal working tools, portable electric tools, weld- 
ing equipment, electric motors, etc.—most of the | 
‘equipment you need to set up a fine workshop. Also | 
production shop woodworking power tools, metal 
lathes and accessories. 

CHOOSE FROM FAMOUS NAME BRANDS—You'll see 
the full line of Wards Power-Krait tools, plus nation- 
ally known brand names such as Mall, Logan, Beaver, 
Burke, Shopsmith, etc.—all pictured and described. 


Chicago + Albany * Baltimore * Denver + Fi, Worth 


Kansus Cy * Oukland © Portland, Ore. * St, Paul 
M 


coupon to nearest city above—NOW! 


i MONTGOMERY WARD, Dest P82 1 
| Bush, me your 1950 Powr-Kratt Power Toot and | 
Rebar se 1 
| ene ! 
| PRINT Plaic I 
| Street Adit 1| 
| Rote, Bo 
| 
= 1 
[_Pxt Otte __State. | 
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A book every hobbycrafter 


should have 4 

ro | May we 

ied 
A | send it 
= to you? 
H en Send 10¢ « 
=~ for 
i cae mailing 
cost. 

It’s the new 28-page X-acto Catalog, 
handsomely illustrated, giving sizes, 
Prices, contents of entire X-acto line. 
KNIVES & TOOLS 
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PLEXON ARTCRAFT STRIP Lifetine of 
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OXYGEN BREATHING SET 


ORIGINALLY COST $100—NOW ONLY 
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SPECIAL DISCOUNT paige: berger s2—28% 
‘AERO PARTS ‘SUPPLY co. 


Dept. 201 18102 Lockheed, Houston, Texas 


NOW! Make Dozens of Useful Things for Your Home 


SENSATIONAL NEW utrcreic 
JIG SAW - SANDER - FILER 


Automatic BLOWER 


‘A. COMPLETE 
PRECISION- 
BUILT HOME 
WORKSHOP 


Try 1 ON 


SAVE MONEY! 
‘SAVE TIME! 
SAVE WORK! 


A _HIGH-GRADE SAW 
IT SAWS—This amazing 4-in-l Jig Saw cuts at —gagy 
more than 3400 strokes per minute in any direc- 
tion, The 360° revolving blade guide assembly TO USE 
enables this compact portable power tool to make 


stunt 
cxtrasiong cute The large saw table, with accu- — gtruction Pr 
rately pressed guide lines, can be tilted 45° right or ved ied 

left tor precision bevel cuts. Selector Blade Guide = ewiteh and 
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Here’s Your Ticket 
to the MOON! 


Be there when Man first sets foot on the Moon 

where water boils until ie freezes! 

“where a man can jump 30 feet above the ground! 

where you can get a sunstroke while your feet freeze! 
Share the greatest adventure awaiting Mankind! 
‘Two years in the making, this is the picture you 
have been reading about in POPULAR SCIENCE, 
LIFE, THIS WEEK, the Sunday supplements, and 
many other publications. 


THE GREATEST 
HEDGE TRIMMER 
VALUE ON THE MARKET 


‘Watch for it at your favorite theatre! 


ROTEX Ga. cst YE? 


coon ov TECHNICOLOR ergo 


ENGINE REBUILDING or 
Licecsapii renegades “Training GENERAL AUTO MECHANICS 
Directed by IRVING PICHEL 2 my = 
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TODAY FOR 
FREE BOOKLET 


AMERICAN TRADE SCHOOL > 
2407-E McGwe  Kensas city, Mo. [P| 


Screenplay by 
RIP VAN RONKEL, ROBERT HEINLEIN and JAMES O'HANLON 
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KEEP ALL 
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y TELEVISION & RADIO KITS 


AT NO EXTRA COST! 


end coupon for Actual Lesson and | 
\— both sent to you FREE? 
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INVENTORS 


[you consider your invention to 
be something of importance — if 
you have invented any new and 
useful art, machine, manufacture 
or composition of matter or im- 
provement thereof — you are 
advised to protect your invention 
by applying for a U. S. patent. 
This firm is registered to practice 
before the U. S. Patent Office and 
is available to assist in the prepara- 
tion and prosecution of your 
patent application. 


The “Evidence of Invention” form men- 
tioned below is offered as a convenience 
to you in making your disclosure to us 
for search purposes. 

You should date and sign your disclosure 
and have it witnessed by two or more 
persons who are capable of understand- 
ing your invention. 

Your disclosure should be mailed to us 
together with a letter authorizing us to 
conduct a preliminary search among pre- 
viously granted U. S. patents for similar 
types of invention. 

We then make this search and prepare 
a report of the probable patentability 
of your invention. If such report is favor- 
able, we recommend the further course 
for you to take. 

The “Evidence of Invention” form and 
booklet are suggested as conveniences to 
you and us in starting action on your 


invention. 
EVANS & Co. When Dn Girone 


540-K MERLIN BUILDING, WASHINGTON 6, D. C. 
PATENTS COPYRIGHTS 


S 


=< We shall be glad to send you promptly 
and without obligation, an instructive 
booklet, “Patent Protection for Inven- 
tors, which was prepared to give inven- 
tors detailed information and steps to 
take toward patent protection—also our 
convenient “Evidence of Invention” form. 
Use address Victor J. Evans & Co., 540-K 

\. Merlin Building, Washington 6, D. C. 
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(Manufacturers of New 
Masonry Wall Unit 


CAVITEX is today’s masonry —color 
scientific. Yet with 
fo override competition 
Size and proportion indirect line with 
modern architectural trends. Dimen 
ons strictly according to modu 
lar standards. All the strength, 
salety and endurance of masonry 
at its peak point. 
Outstanding Opportunities 


allow 100-180% mark-up on 
‘compact, sell-containe: 
require no skilled labor. We supply compl 
‘equipment—cash or time. Hundreds of terri- 
tories open, Tie in with Cavitex and ride 
tide of biggest building cycle in history. 
Write for full information at once 


W. E. DUNN MFG. CO. 
410 W. 24th ST. HOLLAND, MICH. 
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Electrical Engineer 


- with these MAJOR advantages 


Save a valvable year by gaining your B.S, de- 
gree in 36 months through the option of year- 
round study. Specialize by majoring in either 
Electronics or Electrical Power. 


You become an Electronic or Electro Technician 
within 12 months after enrolling in the Elec- 
trical Engineering course. Thus, even if you 

jould leave school before gaining your de- 
gree, you have been trained for specific 

‘occupations. 


Obtain an outstanding education—Receive lab- 
oratory experience (on modern equipment) 
immediately. This actual experience and an 
exceptional number of technical specialty 
courses, plus all essential college studies, pre- 
pare you for a career in these dynamic, 
growing flelds. 

© Military or practical 

experience and prior 

‘Schooling evaluated for 

advanced credit. Pre- 

Paratory and refresher 

Courses available. 


91555 currently en- 
Folied from 48 state 
and 23 foreign coun- 
tries. Over 35,000 
alumni. Terms open 
Oct., Jan., July, April 


SCHOOL ¢ ENGINEERING 


Technical Institute © College of Electrical Engineering 


MILWAUKEE SCHOOL 
1 OF ENGINEERING 
950, 1020 N. Broadway, Milwaukee, 
Without obligation, send me the 110-page 
catalog and 44-page “Your Career" booklet 
(Cheek 6 to 36 month courses which Interest you) 
Electrical Engineering: [] Power [) Electronics 


1 Radio-Television (] Welding [) Refrigeration 
O Electricity ( Air Conditioning (] Heating 


Name. . Age.. 
Address... 
City. Zone..... State. 


C Check if World War II Veteran 


boas: 
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LET US TEACH YOU TO 


Mount Birds 


Animals, Fish, Heads; to TAN. 


Hunters, Trappers, be a Taxiderm- 
fete Lee tine et 


Gents, Save your ne ropties 
Mount andikcep dweks, doe 
‘ACL wld-game, Ts 4 
fanke robes'and te 
d pour inarent in, MUNTING ’ 
Have a heme moteur 


rags aragima bring you alitetiie 


RTSMEN,. 
Eheguponuaty SEND NOW. A 


at wilde 
But WRITE TODAY don't fail. State your ages 


N..W, SCHOOL OF TAXIDERMY 


FOR BUSINESS AND Social 


Sent Si dhe“preaeMawtet aa ‘ 


AR TRIMICLOTHING 
LY, EVEN WHEN 


E'How to Make Money with 
- Simple Cartoons’ 
[Aboot everyoce who tikes to: saw 


‘should have. It is free; 20 [Free 
obligation. Simply address |_BOOR 


JARTOONISTS” EXCHANGE 
Dept. 199-D Pleasant Hill, Ohio 


INSTANTLY MEASURES ae cAR'S 
PICK-UP ani 
| Vv BRAKE EFFICIENCY 


‘SCOTT OF CALIFORNIA, Dept. C-9 
349 West Washington St., Posadene, Cal 


Witdout cot or ebiantion, pease nnd me hl particulars abut the courte BEFORE which Ihave marked X: 


hema Ansroe 
oh 
® 


inearing, Architec- 
‘Mining Courees 


rat 


"Forman 


Are you just wishing? 


Those new cars are really something! And nowadays you can just about walk 
in and drive off in one — if you can afford it. 
Will a promotion put a new car withi 


your reach? I.C.S. training may 


help you get that promotion. In just four months, one thousand nine hundred 
and twenty I.C.S. students reported advancement in salary and position, 
They did it by studying at home in their spare time. The simple, practical, 


S. texts made it easy. What these 1.C,S. students did, you can 
1 


illustrated 1.C 
do! Start now 


Mail the coupon today 


‘SCRANTON 9, PENNA. 


Cael Maa ane 7a 
5 Mecharc! Engineer mB fare 


cng 
8 foom is 15 Rayon Weaving 
1 Tewtle Dearing SO 
1B Westen Montacuring 

Business and 

Aetdomie Courses 

D Advertison 

loys onsen 


5 iret rating 


Barone 
ne 8 
Biome Pest Engr CSteam Engr. 
Mame. Ae. dome srs, 
ty. State erting our. AM Pm. 
Prenat Poston. Employed by 
Length of Service in ‘Enlinant under Gi. Bil approved for Word War I Veares. Speci Wlion rates Wo members ofthe Armed Force, 


World Wa 


‘Canaianresients und coupon to International Correspondence Schools Canadian, Lid, Montreal Canada 
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can 
acquire 


NIGHTS AT HOME! 
LL.B. DEGREE 


aw Library— 
aries and 


hours 
aulvane 


ne 


je volumes, compiled by 
leading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim- 
plified mann 

You advanco rapidly with this great library, 
plus special lectures furnished, We guide you 
step-by-step with personalized Problem Meth- 
od of instruction.» . you learn by doing—han- 
dling legal problems—not by memorizing 

Send for two FREE 4s-page bookle 


pa 


‘coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 
‘A Correspondence Institution 


417 5. Deorborn 51. Dept. 983-L Chicago 5, ILL. 
FREE booklets deveribed shore, 


Name sve 


& 


<G 


IMPORT! 


For Profit and Pleasure 


FREE! \ist oF 
OVER 1000 Low 


PRICED IMPORTS 
PATENT 


PATENTS tawver 


Gustave Miller ASSOCIATE EXAMINER 


U, S. PATENT OFFICE 1922-1929 
PATENT ATTORNEY & ADVISOR 

REGISTERED PATENT ATTORNEY 

90-P5 WARNER BLOG. 


WASHINGTON 4. 0. ©. 


& — 


¢. A.SNOWECO 


REGIST! RE 
as SOW 


INVENTORS 


| Whether an invention is patensable can be substantially de- 


sie termined by a search of the U. S. Patent records. Without 
; Dblixation, write for information explaining the steps yOu 
Cum Homa tate should take to secure a patent. 

rTii} Tit JOHN N. RANDOLPH 


INVENTORS 


Before you make any effort t 
market your invention, you should 
take the first steps toward proceeding 
for patent protection. 

The usual first step is to have a 
search of the U. S. patent records con- 
ducted, so that I can report to you on 
the question of patentability 

I shall be pleased to furnish you 
with information relative to patent pro- 
cedure upon request from you, and 
this will be without any obligation on 
your part. 


PATRICK D. BEAVERS 
( Rgitered Patent cseraty 


937 Columbian Building, Washington 1, 


Pry aann 
30 roruar science 


D. 


| Registered Patent Attorney 
Hundreds, of , manula 
in locating ‘marketable new 
INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 631-£ St., N.W., Washington 4, D. C. 
by a U. S. Patent. Write me for 
“RECORD OF INVENTION” form. 
CARL MILLER 
REGISTERED PATENT ATTORNEY 


| 205 Columbian Building Washington 1, D. C. 
products 
IF YOU WISH TO PROTECT YOUR INVEN- 
WOOLWORTH BLDG., 35th FLOO! 


: H E L P FOR INVENTORS 
. 
. 
Complete Information, tree. 
TION, You should take steps to protect it 
NEW YORK CITY 


JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 


Get Complete T. 


Diesel Fuel Injection 
Automotive Motor Tune-up 
Diese! Engine Rebuilding 
General Garage Mechanic 
Agricultural Implements 
Auto 


ngine Rebuilding 


Public Utilities 
Parts 
Bus & 


uck Lines 


Industrial Maintenance 
Contracting & Excavating 
Business of Your Own 
AND MANY other 

similar openings. 


EARN WHILE YOU LEARN 


With our practical Master Shop- 
Method Home. ‘Training, y 
study at home in your’ spare 
time, You receive Spare ‘Time 
Work Lessons. which show you 
how to earn while you Learn 

for extra money and experience. 
You Learn by DOING, 


TOOLS AND EQUIPMENT 


To make your training com- 
plete, we give you selected me- 
Shanic’s tools and. equipment, 
illustrated below, including all: 
metal tool-box —~as a. regular 
part of your Instruction. 


Shop-Methed Home Training by 
on Estoblished Resident Sche 
Prepares you for Many Good Jot 


unity is everywhere for the 
Diesel “Auto. Mechant 
aya throng with care, Bi 
trucks trac 


Basic Lesson Texts 
Diesel Installation’ 
‘Operation—Alaintenance 
Diesel Chart Manual 
Spare Time Lesson: 
Engine Service Manuals 
Engine. Repair 
Drive Systen 
Diesel Electric Power 
Thermodynamics 

TOOLS AND EQUIPMENT 

INVESTIGATE 


Secure Full Information 


NEW, ILLUSTRATED 
BOOK & SAMPLE 
LESSON SHOW 

HOW WE TRAIN 
YOU...SEND 
FOR THEM 
TODAY! 


APPROVED 
FOR 
VETERANS: 


Check coupon below 


NATIONAL SCHOOLS 


LOS ANGELES 37, CAL G 


NATIONAL SCHOO! 


2000 South Figues 


Los Angeles 37, California 


(Melt in ancetope or 


ag rerte om penny posteard) 


Mail_me FREE the book. YOUR FUTURE IN DIESEL-AUIO 


MECHANICS, toge 


"with the Sam 


POUR YOURSELF 
A HOUSE! ...FOR LESS 


THAN $4000 


EASIEST CONSTRUCTION METHOD OF ALL—COST 
INCLUDES PLUMBING, WIRING, HEATING, CUPBOARDS 


Pek Stree oe own attractive two-bed- 
room home with stone masonry, stucco, or con- 
crete exterior. Fireproof. Termite-proof. Easy to 
keep warm in winter, cool in summer. Practically 
indestructible. 

If you bought this house it would cost you 
$12,000 to. $15,000. You would have to enslave 
yourself to a 12-to-25 year mortgage. By building 
it yourself (summer evenings, weekends, etc.), you 
can own it “free and clear” right away. 

Even if you've never used tools, you can “POUR 
YOURSELF A HOUSE.” Every step explained in 
an casy-to-understand book of that title. Written 
by Frazier Forman Peters, successful architect who 
retired to the country, started making his own 
farm buildings out of poured concrete. 

Work divided in easy stages, with complete list 
of tools, material, work-hours needed for each 
stage. Exact cost of materials, tools, given. Step- 
by-step directions, over 150 drawings, guide you 
from foundation to final electrical work, plastering, 
plumbing, built-in cupboards, septic system. 


SEND NO MONEY 


Send no money—just mail coupon. Book will be mailed 
to you for 10 days’ FREE EXAMINATION, Unless de- 
Highted, return it in 10 days, owe nothing. Otherwise book 

yours for only $3.95, plus actual postage. And even 

‘small amount you can pay on easy terms. McGRAW- 
L" BOOK CO.. Inc, Dept. PS-9, 327 West 4ist 
New York is, N.Y. 

You may also ui 


P.S, 
EXAMINATION of ANOTHER book, 


coupon below for FREE 10-DAY 
“New Houses 

to all kinds of re~ 
‘and diagrams 

Just 


Only $3.95, plus postage, 
check proper box in cou 


1 McoRAW-HILL BOOK Co. 
327 West 41st St, Now 


Tet 


Name. 7 7 


Audeess 


OD WE'LL PAY posrace 


winit 
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Not @ toy! A perfectly bal- 
Sneed ‘sinall arm for sport 
‘Special 


¥ 


Pak" Pistol, Sling, Pes eo 
“Tru-Flite” 23 gr. pellets, ‘soc oni 
extra sling, 10 “Red Dot 
targets, "postpaid, | $2.25 
der." No. COD" back guarantee, 


jer extn supply 
ing pellets with 


ELECTRICAL TRAINING 


Intensive 32 weeks residence course in fundamentals of in- 
including radio, 


Nov. 6, Write for catalog 


‘BE A LABORATORY SPECIALIST: 
rom ost 


CHICAGO COLLEGE OF LABORATORY TECHNIQUE 
Dept. P.S. 431 §, Wabash Ave. Chicago 5, Illinois 


WOOD CARVING and WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


‘This new manual shows you how to do every kind 
of wood carving, How to carve jewel boxes, picture 
How to do chip 


frames. trays, chests. furniture. ete, 


carving, level surface carving, incising, carving in re- 
lief, Carving human and animal figures in the round 

pletely explained and simplified. 256 Pages. Fully 
illustrated —full cloth bound. Send only $2.00 and 


your copy will be sent postpaid, or order COD plus 
postage if you wish. Money back if not satisfied. 


Popular Science Monthly — Dept. 950 
353 - 4th Ave. 


EDUCATION e 


exten soe ert Bu 

eRe See thy ant 

Soh oe 

feria erie 

i ie ae eda 

best pst nin hr mie ae SURES OE FREE 

7 4 BUSINESS UNIVERSITY AND 

EXTENSION SCHOOL 


now in use! 


WHAT SOME 
iH s EPORT 4 
‘of the hundreds 


(There are pice aireaay receives 


G7 letters we have 


more miles: gallon of gas, 
3 more mitt kw. Brock. NT 


5% more miles per gallon of £35, 


Srrites N.D,, Homeworth, Ohio 


4.1 more miles per gallon of g35- 


Writes M.L,, Aston. Tasho 


4 to 5 more miles per gallon of gas, 


Writes M.B., Midwest, OKIA. 


Neatles per gsilon. 
Water, tian 


gran “dling and. mile 


Kin 


My car starts much easier, DOW 
eth Vic. Ofal, Cal 
voted the diference in Gling and 
pickup as. tithe thems TW, St 
George. 5. C. 


wference tn engine 
Sy Porth many times 
Ben olatne, Kant 


runs smoother and 
‘salt Lake City, 


cede 
performance Is 
Phe needle cost. 


y old. Nash 
seo tatee! 


Utah 
ation of my ear has been vast 
iObesred RF. Springhelé, 


re 
es, Replaces @ 
MINUTES Toe tag 
‘vacuum in th 

oP us, atterny 


‘$EabINo AND 


‘You've read about them in many national magazines—Now, YOU can 
try this famous new automotive product in your car AT OUR EXPENSE, 
‘Most users who write swear by them and some report 


Many comment on SMOOTHER MOTOR, EASIER STARTING, FASTER PICK-UP 

ind BETTER IDLING. But FRANKLY, some swear at them abd curl our hair 
with "NO Improvement’..and fire them back AT OUR EXPENSE— 
Indicating Ganes CAN sometimes PAIL—Therefore, we invite you to TRY. 
the “LITTLE STINKERS” WITHOUT COST—TRY BEFORE YOU BUY. 


RE, 
EXTRA MILES PER GALLON, or else NEEDLES are NOT worth buying. End 


back home-—AND YOU'LL OWE NOTHINO-AND WE'LL 
‘ASK NO QUESTIONS—FAIR ENOUGH? 


CARBURETOR ENGINEERING. CO ‘ 
eed of tae Dy 
N.Y, oane Needle fir 
Pony Weitsel, Detroit Free Pre MiAMeRaMeEORGA —"clieage check on 
ber ot per gallon. with 
‘Yellow 
et 


varies 
“The saving in gasoline, 
fed $1.00 per day." Joe D.,. Bell 
Tm equipping all patrol cars, so please. rush order. 


Seon erect enean eee eetee retreat aseeneeren 
Hetionel, Automotive Research Corporation | 
Dept. H-9, f 


absolute 


TRIAL 
either mail coupon 
or send postcard 


Kose wo MONEY <1 Winky PAY 


at any time—SO ACT NOW. 
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Put your future 


Here’s the Amazing 
Way We Teach You 
Step-by-Step to Draw 
At Home in Spare Time 
Draw. for mi eee nie 
Bee alate n Boe 


Trained Artists Are Capable of Earning 


$65 - $80 ma MORE a WEEK 


FREE BOOK gives details! & 
{ wasnoneTow scuoot oF ant, sruDia 139W © 


| 1118—18th 


in your own hands | 


CARVE 
~ LEATHER 


Eesy to Learn in Spare Time. 
Fascinating, Profitable HOBBY. 


] ave tun and make money too! 


sorte 
hobby-start small 
periment. Write for catalor 
ind ‘mailing. 


COMMIRGAL aria INSTITUTE 
1400 Greenlest 


Chicago 26 


Thermometers + Paychrometers 
rs + Wind Vanes + Rain Gog 
10 in stamps for catalog 
SCIENCE ASSOCIATES 


OST, _PHILADELPHIA 8; PA 


Wekletsafee MAKE MONEY! 


steady, secure future can 


er, 


fine job or go into busin 
SEND FOR FREE 
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Large earnings, professional dignity and a 


Master, Watchmaker! You can choose a 


The nationally-known Sweazey System 

teaches you in the shortest allowable time 
at home or in our modern, fully- 
sdited resident school. 


yours as a 


1 


VIDEO GRAND 
19"/arnch Picture (225 sq, 
in, image) Television -Radio 
Phonograph Console 


“CONSTELLATION” Never before hove you seen such tremendously BIG 


cleor pictures, such Ivaurious cobi 


19/4" Television Console Shy ioe Factory: Pr 
with BIG 12” Panasonic 


TV-Radio-Phonograph combinations. All are offered on 
Midwest's famous 20 Days Trial right in your ewn home, 


SEND COUPON TODAY 
For This NEW 1951 4- 


MIDWEST 

RADIO- 
TELEVISION 
CATALOG = 
‘eo WRITE IN NAME AND ADDRESS (PLEASE 
PRINT) ON COUPON OR le POSTCARD 
PMIDWEST RADIO & TELEVISION CORP. 


Dept. 248, 909 BROADWAY + CINCINNATI 2, OHIO 


i 
H 
asa i 


DEPT. 24B, 909 BROADWAY, CINCINNATI 2, OHIO 


SEPTEMBER 1950 35 


Yes, More Brilliant 
Than a Diamond! 


Amazing New Discovery 
te today for the FREE illus- 
ochet shat 


"Read all about the 
Gem. closely resembles 
& diamond that only am expert can tell 
the difference. 


More Fire! More Brilliance! 


Yes, this marvelous gem has 
more brilliance, more fire and more 
Gazaling display of 

diamond. 0 


seytah rings of al 
find earrings. If you wish, you con buy on EASY PAYMENTS. 


The Cinderella of Science 


Write Today or Send Coupon 
for FREE Illustrated Booklet 
KENYA GEM CORPORATION, Dept. 309 
Philadelphia 44, Pa. 
Mail This FREE Coupon Today —— 
Devt. 309 7 
wvihoet ‘sbligation, the, FREE iiles: | 
‘siting ail about Kenyo Game. i 
i 
i} 


Mh <2 HEARINGS "2 faCond ) 
te secone on Midrand HE MAN sy 


‘WHICH ONE PAID HUNDREDS OF 
DOLLARS TO TRAIN AT MY SIDE? 


Sa —. om 
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A FREE BOOK 
Told Me The Truth About 
RECTAL 
DISORDERS 


Our 164-page illustrated book 
describes symptoms, causes and 
treatment of piles, fistula and other rectal and 
colonic disorders. It should be read by every- 
one suffering from these treacherous afflic- 
tions. Write for a FREE COPY tod: 
McCleary Clinic ai 
Hospital, 971 Elms 
Blvd., Excelsior 
Springs, Mo. 


BECOME AN EXPERT IN 


‘Frans me nar 44.09 t #1, 
ae ree 


Hees: Seo eec 


Se Federal Tas 
2043'S. Western 


NEW! trash disposal unit 
Burns Refuse Safely 


Tire fnzard of ying 
ne, blowing bits of paper tatense com: 
Surtion remover, “aeihiborcennovia 
Bulsance of ying scraps, smoke, smel 

‘Sturdity out to last for years. Nothing to get out of order: 

Needs no watching. Will pot blow over. Will now destroy 

Erase’ of shruos Ends refuse hauling and fire 

Suickiy par for itself: Measures 23° souare at 

Bich. Weighs 23 Ibs. Over 2 bu. 

by Bureaus of Fire Prevention Pull 

che fo buy. Sent FOB. Cleveland. Money 

feet Send check. eash, or money order to 


[ALSTO COMPANY, Engineers 


\ What's the matter... 


NOT SATISFIED WITH 


YOUR PAY CHECK? 


'Home study training, in spare time, can 
increase your earnings! 


For 52 years we've been training men for BETTER JOBS AT BIGGER PAY 


The successes of thousands of today’s money-makers started in 
a coupon similar to the one below, which they checked, signed 
and mailed to AMERICAN SCHOOL. The information they 


received opened doors of real opportunity, and steps upward 
which brought promotions and better living through bigger pay checks. 


© Who earns promotions — more money — security? It’s the ambitious man with know-how 
and the self-confidence that comes from training. It’s the man who looks far beyond the next 
pay day and sets his goal. He is determined to merit responsibility and its rewards, and is willing 
to devote some of his spare time to acquiring the knowledge that will give him the power to climb. 


For over half a century American School has provided specialized training for commercial and 
technical advancement. It has enabled men to carn more while they learned more and win pro- 
motions. In almost every business field you'll find highly paid leaders whose success began with 
American School training. 


IT COSTS SO LITTLE — PROVIDES SO MUCH 
‘Ata cost you can afford and in hours you might otherwise waste you can prepare to climb in the 


Belief srork: you peetees. Amerie MME - STUDY TRAINING SINCE 1897 
can School, an educational insti- gOS aenmenen 


tution not for profit, offers you a ra Take This First Easy Step 
wide choice of training opportu- 


nities. Give serious thought to the CHECK, CLIP AND MAIL COUPON NO 


list in the coupon, then check one 
. AMERICAN SCHOOL, Dept. G-646, Drexel at 58th, 
or more subjects, add your name ‘Without obligation, please send me FREE information 
Fhecked below 


and address and mail it. You will counting 


receive full information, without 
obligation of any kind. Do it now. 
You'll be glad you did. 


PRACTICAL, EFFECTIVE 


chine Sh att 
| guste reremamnie Shep Renagement 
2 Boottecning Co Mechanleal Engineering 9% 


AMERICAN SCHOOL ppc ist ET 


Dept, G-646, Drexel ot 58h Sheet, Chloge 37 D city & zone mate 
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Mew 


Advertising Machine 


and ILLUSTRATES 


1¢ | Post Cards 


spite of conditions—with 
ted and ilusteated in afew 


< with amazing 


N WouDd] 23S: 
LEXIPOWER 


nce show you how to WIN 
fnanciaily. socially, eul 

a MASTERFUL VOCABU 

LARY. Influence others, improve your per- 
sonality, manifest your latent ability You 
are judged and rated by every sentence you 
lulter. Start using the POWER of LEXI- 
POWER aller the first Lesson. Write NOW 
for FREE details about LEXIPOWER Dime- 

Day LESSON CLUB. 


LEXIPOWER LESSON CLUB 


517 W, Deming Place 
Dept. 38 
Ghicoge 14, He 


jems sent postpaid — No COD’s 
AIRCRAFT COMPONENTS, Inc. 
1125 Woodland Avenue Benton Harbor, Michigan 
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Handbook 


50 CHATTER LIBRARY EDITION 


‘METHODS book Se: 


NEWHOUSE AUTOMOTIVE INDUSTRIES 
5805 East Beverly Bivd., Dept. A4, Los Angeles 22, Callf, 


MAKE MONEY IN 
LANDSCAPING 


ing by Iniernationally known 
chfiect to. art your own 


Approved ‘Tor Veterans 
BOK 


Earn More — ae Watches 


Learn this highly specialized trade that pays well, 
Attend resident school, or study in spare time at 
home without Interference with your present em= 
ployment. Do watch repairing as apart. time oF 
full time business, and build an independent busl- 
ness of your own, School eatalog {ree by return 
mail. Address Dept. B-81. 

American Institute of Specialized Watch Repair 
1012 Franklin, Southeast, Grand Rapids 7, Mich. 


TELEPHONES 


‘asrens TLLPHOME C8. ep PTL 204 Furth oe Araya 1 Moda 1882 


IBY PLAV ANY INSTRUMENT 


SOY i a FEW WEEKS OR LESS/ 


deren hater 


CLARINET, SAX. 
STAFF SCHOOL OF MUSIC. Dept. PS-9, Point ra a, Las 


PERFECTION o/ HEATER 


LIGHT IT IN THE FALL AND FORGET IT! No 
need to adjust fire for every weather change 
when you have thermostatic controls® and a 
“Midget” Pilot! Fire automatically cuts back 
when rooms are warm .. . returns to higher fire 
when needed! No troublesome relighting! No 
wasteful over-heating on mild days. Only 
Perfection gives you the convenience and 
economy of a real pilot! See your dealer for 
model to fit your needs. 


“HEAT EXTRACTOR” SAVES FUEL! Another 
money-saving Perfection feature! Heat that 
would otherwise go up the chimney is directed 


into the room. Gets the most possible value 
from each gallon of fuel! 


FLOOR-LEVEL COMFORT WITH A REAL BLOWER! 
Perfection’s quiet blower* does a better job of 
circulating warm air into far corners... pours 
cozy warmth across the floor. (Brings summer 


comfort, too, by circulating the air!) ‘optional 
PERFECTION Overten million safe, 
Po RTABLE convenient Perfection 


Portablesin use! Ideal 
for cottages, work- 
shops, recreation and 
laundry rooms. 


Also a complete line of Perfection Gas Heaters! 


Avpereection STOVE COMPANY 7206-A Platt Avenue * Cl 
Manufacturers of Oil, Gas, Electric Ranges; Oil and Electric Water Heaters; Oil and Gas Ai 


eland 4, Ohio 
‘onditioning Furnaces 
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Mydra-Matie — Dynafiow — Uttramtic— —ayre- 
Matie—Tip-Too. Shift-Simplimatic—Drive. Vacs 
Matic and. all other transmissions. Fluid’ Plywheels—My- 
Sraulie"Servor—tlectrical Setenside” Vacuum” Boosters 


AUTOMATIC TRANSMISSIONS SIMPLIFIED 


jew! Complete! Describes, illustrates and explains every 
New! Complete! tes and op 


form. (o, matheraatical formu 
rexploded pet 
je ig color). As 


wed. “The 
tempt ia 
‘and "up-to-the-minute from 


\ctical. Designed 
ruthentie, usable 
‘Get your copy 


OTHER MONEY-MAKING G-W BOOKS 
‘Automatic Transmissions Aoiley’s Handbook for Ex- 
Simplified $4.00]  gineers end Firemen 2.00 
Dyke's Auto Encyclopedia 


Electronic Television 2.50 


Electroplating 275 
Frectional Horepower 

House Witiag Motor ars 

D.C. Power Wiring 4.00 | Upholstering Heme Fornitare 3.75 


Plumbing end Pipe Fitting 2.50) Standard Aute-Electrician's 


Sheet Metal Leyout 3.50) 
The Storoge Battery 
Simplified nw 3.00] Con Moke 50 


SEND NO MONEY. 


Us this ad as your order blank. Check titles wanted, clip 
aii a ‘ry portman. om Salivary it temittance seat 
With "order "Wwe will ship pos jer way your 
HONEY BACK it you are not tatished. — 


GOODHEART-WILLCOX CO. Dept. 136 
1321 South Michigan Avenve Chicago 5 
MM roruiar science 


ow 


KE YOUR OWN 


LEATHER PROJECTS 


with 


100 KITS in every kind of 


Teoling and Corving Leather oe 


‘You do the choosing. You do the 
tooling. carving, stomping, the 
punching end assembling, 


~~ oo) 


NCE ‘| 


Television ‘and 
backed with a 


MUNICIPAL AIRPORT @ Ti 


Train for an important job in Radio, 


Unlimited 


tan “resident study te 


tual construction. and 


, ‘peration. Write Department PS:90 
SPARTAN SCHOOL of RADIO-ELECTRONICS, 


TULSA, OKLAHOMA 


enn Shoe 


PAIR OFFERS BIG INCOM 


$500,01 
quick 


‘vaui 


STARK’S 


10 INVENTORY fi 
LIQUIDATION 


UES 


‘10c 


WRITING 
ORDERS 


Earn big Moncey 
AMAZING NYLONS 


Guaranteed Against 
RUNS ano SNAGS 


The work's ONLY complete, nationally advertised nylon hosiery Hine actully gua: 
anteed against runs, snags or excessive wear, REGARDLESS OF CAUSE! It's 
amazing, but true! No matter what the cause—hard use or deliberate abuse—Kendex 
nylons are replaced FREE if they run, snag or become unfit for wear within entire 
guarantee period! Every weight from sheerest 15 denier to heavy 70 denier—all gauges 
up to luxury 60 gauge—all sizes, lengths, popular shades, fancy heels, black seams— 
full fashioned and seamless. Nothing is missing to make sure every ‘woman is pleased. 
In spite of the amazing guarantee, retail postage prepaid prices start at $1.08 the. 
for sheerest 15 denier $1 gauge. Should free replacement be necessary, actual 

t becomes 54¢ a pair! How could any woman possibly resist saving money and 
solving her hosiery problems? NOT SOLD IN STORES. Men and women wanted 
NOW, spare or full time, to write orders and earn big money. You can’get orders 

you never sold a thing in your life! 


MEN'S HOSE LINGERIE 


GUARANTEED 1 YEAR 


endex gives you FOUR ‘complete| 
lines, including sensational men’s 
line actually guaranteed for| 
R! Any pair not gi 
satisfactory wear within 12 months is 
replaced FREE without question. All 
styles, patterns, colors, yarns (includ- 
ing nylon) at lowest prices that mean| 
steady’ income for you 52 weeks a| 
year. 


FREE NYLON STOCKIN ND MONEY-MAKING OUTFITS 


‘OU can easily earn steady income, spare or full time. No'money or.experience needed. We supply 
business at OUR expense. Nothing to buy or del 
Big advance pay plus huge éash bonus that increases your earnings up to 40%! Your name and address on postcard will bring you 
sample nylon stocking; samples of lingerie, hose, robe materials; velf-celling sales books with FULL COLOR illustrations; 36-page 
tales ‘manual showing you easy steps to, success; color cards, free “door openers” worth 
special plan to have others sell for you, ete, etc. You can start making money the minute you receive the complete FREE outfits! 


YOUR COST ONE CENT! 


SEND NO MONEY. Pry nothing 
even a promise to return outfits, 


' aaa 


Man or woman — young 
EVERYTHING free and set you up 


i 3 


KENDEX 


HOUSECOATS = ROBES 


Full line of lingerie, housecoats and| 
robes. Woven’ and knitted fabrice— 
rayon, cotton and NYLON. Ni 
is lacking. Unbelievable prices that 
dely competition und maka. women| 
eager to order. Imagine a beautiful 
all NYLON slip, with NYLON lace, 
at $2.95 or « lace trimmed rayon 
satin slip at $1.58! Kendex values 
sell themselves. 


CORPORATION = BABYLON 449, N. Y. 


NATIONALLY 
this) ADVERTISED 


, Write érders. we deliver and collect, 


‘each but which you give away. free; 


‘now or Ister No obligation. Not 
aply write your name and address 
‘us Well immediately rush you 
Postage prepaid. WRITE TODAY! 
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How to Write 


Short Stories, Mysteries, Articles 


For Part-Time or Full-Time Income, 
Learn at Home. 


Sour fricils 
heat people 
tetivitesy that might make Ta 
Articles Tor. general magazines, 
mand for’ new sites is "qreatr tha eer, 
and you dont it genius to make. money. Many” Palmer 
Mewianerscear wf tereiving small bot ‘chrome checks 
inh that ay tured oa quick one 9 
tn 


“"Raltors agree 


Graduate Now Famous Author 
4, By Van Vert, tading, scence Actin er 
cotve fe eneetiont 1 wana milestone In 
You set practical writing asslanivents 
emort asl inanes. our work ie Individually handled bp 


“The Art 


APPROVED 
FOR 
VETERANS 


WHAM-O 
SPORTSMAN * 


WITS Uke A. 23 nue 


‘+The profenionl medal of Net! Stngthe) Asan 


Fistula May Often 
Result from Piles 


FREE BOOK—Gives Facts 
On Associated Ailments 


rer coer 
si a 


A new, illustrated 40-page book on Fistula, Rectal 
Abscess,’ Piles and other rectal and colon disorders 
is now FREE to all sufferers, Write today—a card 
will do. Thornton & Minor Clinic, Suite 919, 911 E, 
Linwood, Kansas City 3, Mo, 


BARBELLS 


Save Money—Buy the finest 
barbell equipment direct from our 
foundry ‘other company can 
mateh our low price or value! 

our FREE Barbell (é 
BUR BARBELL CO. 


ual. Telly ye 
Sry new Catalogue provide 
tubes. Complete line of 
plies. Send’ 20 today for 
HOUSE oO 
8648 Linwood Avenue Dept. MO. 


Plexiglas 
rods and 
nts, dyes, accenories and, sup: 
fst Catalogue and: Handboob 
PLASTICS 
Detroit 6, Michinan 


and pay postman, 81,00 


354 S. SPRING ST. (Suite C). 


HIGHEST ROYALTIES and CASH 
FOR YOUR INVENTIONS 


(Potented ond Potent Pending only) 


Write for FREE booklet without obligation 


UNIVERSAL MARKETING CO. 


LOS ANGELES 13, CALIF. 
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ELECTRIC | 
LAWN EDGER and HEDGE CLIPPER 


For the first time a practical light weight electric 
hedge clipper for gard. homeowners, coretakers 
which will with @ mere wave of the wrist, tr 
hedge, bush, or prune trees to the desired hei 
form, ideally suited for edging lewns, or trimming 
the hard to get fo places under trees, bushes, fences, 
in and around flower beds, rocks, etc. Does away 
with all scissor jobs. Sold moil order only. 
Only $17.95 sent postpaid. 
Fully Guoranteed. Finest Quelity Construction. 


APEX MANUFACTURING LAB. 
Box 283-5 So. Pasadena, Calif. 


send for this CATALOG Tone 
URPLUS BARGAINS 


Probably your last chance to buy SCARCE WAR 
SURPLUS ot these tw, low. pres Terfc say 
ings fot Seortaman—Farm & Moe. Th pratest 


Trained Men Get the Better Jobs 


PRACTICAL SHOP TRAINING 
in AUTOMOTIVE MECHANICS 
BODY and FE REBUILDING 
WH interested write or wire 
ATLANTA MOTIVE TRADES INSTITUTE 


TOP-QUALITY UNREDEEMED 
MENS’ OR LADIES’ 


WATCHES # 


ORIGINALLY SOLD AS HIGH AS $71.50 


2500, wenuine and, tuaranteed, lifetime 
watches, Yellow gold-lled 
‘with “beautiful” le 


PACIFIC JEWELRY CO. 
PS-90, 552 S. Main St., Los Angeles 13, Calif. 


er 


AUDELS Carpenters 
and Builders Guides 
A4vols.s6 


ol 


SaaS 


we CUT HERE — = 


MAIL ORDER 


AUDEL, Publishers, 


PAINTERS & DECORATORS 


Cheek Fiera eines 
now IGEIATION'S Ase 


EET METAL PATTERN LAYOUTS, 1100 Pgs 
CRAFT WORKER, 240 Popes 
NERS & GROWERS Gut 


HET METAL WORKERS Handy 
You Can 


Look Over [Av iO MECHANIC 
1 Diesex"enaine 
Any Guide Wecpens ovine. 4 
In Your [JWACHINISTS Handy Book, 1800 Pages 
MECHANICAL ‘ORAWING GUIDE. 160 Pi 
Owen Hoeme [7 WECHANICAL DRAWING 5 DESIGN, 430 Fes 
= MATHEMATICS & CALCULATIONS, 700 Py 
MECHANICAL Di 
Start the [) MILLWRIGHTS & Mechanics 
Eany Po POWER PLANT F 
or CENGINeERS & F 
ments YH pues Wyarsutis 
Satisfied — F)MARINE enc 
MAILS mn 
THIS H ttecricat overt 


ELECTRIC MOTOR 


TODAY A ianoy soon or 


1] Electmicat rowen cat 


(12 Book Sei)! 1 
BRI SOE, 


1AHILIV.V.MIVILLVUI 
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DELIVERED TO YOUR DOOR POSTAGE PREPAID! 


MAIL ORDERS 


WE PAY POSTAGE ON ALL ARTICLES 


snecet BOOTS 


‘38.95 Value! 


NEW 
PLASTIC RAIN COVERS 
tr 2 FOR 


“ais ox ABE 


ING BAGS 


SEND FOR FREE CATALOG — AMAZING VALUES! 


UNIVERSAL ENTERPRISES 


GLASSES 
BY MAIL 
16 Days Trial 


ADVANCE SPECTACLE COMPANY 


PRINT YOUR OWN 
POST CARDS Ny 


Lai Fer ogc aare weals: 
Srey’ Copel business and “organisation: 

Bi Corres comple with af supplies, structions 
a7 60-paae Book of ideas 
FREE TRIAL OFFER: Try it before you 
Rigs Wace and a CEM Gutet wil be 
Sent you postpaid “After 10 days, send on 
37.50.0r rewurn the GEM, no questions asked. 

BB The CENT mune cit tse yoh be the jonge 
BOND EQUIPMENT CO. + Dept, 151 

16633 Enright 


SEND NO MONEY 


AA rorutar science 


Command Bigger Money! 


STUDY LAW 


STUDY AT HOME for BUSINESS SUCCESS and 
LARGER PERSONAL EARNINGS. 40 years expert 
instruction—over 114,000 students enrolled, LL.B 
Degree awarded. All ‘text material furnished. Easy 
payment plan. Send now for FREE BOOK—"Law and 
Executive Guidance.” It explains the course—how 
you may enroll and the many ways you may profit 
from Law Study. Write TODAY t 


AMERICAN EXTENSION SCHOOL OF LAW 
Chicago 11, tt. 


enum! IR 


plated. Will mob 
ive straight thru performance, 
ne Pl, Culver City, Calif. 


THE = 
winner 
with 


a 10laxe 
Tube Hincht 

na Bearing at a “eve 
‘Supplied in two t3pes 


sizes 


wiptHs 


10t016 AAAto EEE 


ELECTRIC SIREN | “HOT ROCKET” Illuminated Ornament 


j. C. WHITNEY & Co. 
1917-M ARCHER AVE. CHICAGO 16, ILL. 


Save Time!!! Save Money!!! 
SEND FOR THIS BIG, NEW 


edworkers Catalog No, 17 
Men tov oe 


RAFTSMAN WOOD SERVICE CO. 
729 S. MARY STREET«CHICAGO 8, ILLINOIS 


SAMPLES FOR AGENT: 


eis E"8S 2730" bar cree 


PLEASURE or PROFIT 


Learn at home. Spare time, Practical basic 
fp (sining. Long-established school. Many 


eunities in Modern Phot 
Barats ‘and reauirements: No salesman will call 
Neme toe 


IA 


mT 
AAA 


CASITE STICKY VALVES 


Get rid of engine coughs, jerks, roughness, 
Chances are, it’s caused by sluggish or sticky 
valves. 

Casite through the air-intake quickly frees 
sticky valves, lets the engine breathe, lets the 
power zoom through. A second pint of Casite, 
in the crankcase, keeps the engine clean and free- 
running. Cuts engine wear by speeding Iu 
tio 


Get a Casite Treatment for your car today 
from your garage, service station or car dealer. 


THE CASITE CORPORATION + HASTINGS, MICHIGAN 
Catite Division, Hastings Ltd., Toronto 


T5é A PINT 
‘956 in Canada 


}ETTER AND SMOOTHER 
PERFORMANCE OR 
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Learn this 
Profitable 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


‘uparetsof men and women bere, 18 and 50 


Anatomy Charts & Booklet FREE 


Enroll owas ll toclude, a mo exten cont 
luc, ‘ri Zope 
Tor Belentife. Swedieh 


THE corceee oF swe 
Dept. O70L 41 E. Poarton, Chieags 


as aa 
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A famous book on a famous hobby, 
plus a copy of the Model Railroader 
for only 25¢ (a 45¢c value ) 


re fun, than, 
om 


he bie magasine that ie 
Feud oy ait the. hobbyiate ig introductory” eller wil open 
cl that in Today’ by 

(000 fans from 7 to ii jour 230 a 


MODEL RAILROADER MAGAZINE 
Dept. 1645 — Milwaukee 3, Wis. 


BEERY SCHOOL OF HORSEMANSHIP 
Dest. vant Mil, no 


WATCHMAKING 


Be a Watchmaker—Be Independent 
(Get practical traning in Chicago's sat accredited watchmak 
SSG school. ing Cites "Abproved tor Veterans 

STITUTE OF WATCHMAKING 
Dept. P59 Chicago, Hlinots 


Lean CARPENTRY 
BRICK LAYING 


CHICAGO 
6 Kost Loke Street 


SENSATIONAL DEVICE TO 
e, NEW OWN EYES 
T 2 FOR USE RIGHT IN THE HOM 
AGENTS 


is menes. 
a Gee, aor PEuAnK 
iiss w. 


‘ORDER WITH CONROENCE 
5 YEAR WRITTEN, 


wor m ‘Our RISK GUARANTEE 
17 JEWEL SHE WINDING 17 JEWEL 79,CHRONOGRAPH 


2 PUSH BUTTON PLATED YELLOW: 


GOLD CHRONOGRAPH 


17 JEWEL Hock PRovecteD 


WATER RESIST 
Foctory Surplos Secrifce 


‘OUR PRICE NOW ONLY 


ae ee 


1S Lawest prices 
fw on famgos Spear writen Ea 
(with order. Pay balance to postian on arrival p 
Dortage Af 300 eoclove full paysent plus tax with Jour order, 


MARYLAND DISTRIBUTORS, Dept. 115 _ 501 E, Baltimore St., Baltimore 2, Md. 


mplete equipment and Be independent, be your own Bo 
or in Our modern, f may Job with experience: 
Get ta ‘stop. 


TRAINING and TASOPE EQUI 


P5-9 TASOPE BLOG. AURORA, MO, 


LEARN MEAT CUTTING At fomein Spar Tne 


The neady, dependable trade of Meat Cutting taught easly, perience. Thousands of succenful graduates, Send coupon 
quickly by improved HOME METHOD, National School, for FREE Bulletin NOW! 
Grated over 23 years has orzanized ie faniows “Learn MAIL THIS COUPON TODAY FOR FREE BULLETIN 
ing” Classroom, Cutting room and Retail Market 
training sytem into wund, practical HOME STUDY form Toledo 4, Obie | 
‘Now, by the miracle of this EXTENSION TRAINING | on SShtitt Sa"sfREEg2" jt teat ers 
you cam prepare in Your Spare Time At Home, for a better 
os; Uiseer repousiites of Sacces aul security te ui stowe 

own. Remember, PEOPLE MUST EAT! 

Buying, cutting, percentage, pricing, advertising, selling— 
 docipote eat dara: Fee’ Ieguaner’ oc 


TihisINewEusyWay) 


Make Big Profits with 


things that 


ding far bet= 


LIFETIME CHRONOGRAPH, STOP-WATCH 


CALENDAR WATCH 


also a 
TELEMETER & 
TACHOMETER 


for One Year 


31-Day Calendar 
Ptartteime CO - Foy ‘mens 
Service Certifical@tm 


5-Day Free Trial. 


GAYLORD 


Send oy 
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Happy Is The Day 
When Backache 
Goes Away... . 


As we get older, stress and strain, over-exertion, exces 
sive smoking or exposure to cold sometimes slows down 
Kidney function. ‘This may lend many folks to complain 
of nagging backache, Joss of pep and energy, headaches 
and dizziness. Getting up. nights or frequent Passages 
may result fom minor 


"t wait, 
Used successfully by 
these symptoms ‘may 
amazing how ‘many timex 
Doan's give happy rel Ip the 16 miles of kidney 
tubes and filters Aush out waste, Get Doan's Pills today! 


ete 


Srhich 


THE BETTER JOBS becouse they ore PROPERLY TRAINED! 
1 Shop Training tn 


COMMERCIAL TRADES. INSTITUTE 
209 South 20th St. Birmingham, Ala, 


“THE WONDERS OF CHEMISTRY" 


Ts race 


EVEN IF YOU DONT KNOW 
A NOTE OF MUSIC NOW... 


You Can Learn Your Favorite melodies, As you improve, you take up 
Instroment This Easy A-B-C Wey EASY AS A-B-C | ore pine tame, Suantr than poy 


ever dared hope you're thrilled to find 
No special talent, no. previous musical training needed ourself playing many popular numbers 
‘tiscremarkable US, "School home-study method ts sosue~ bytnote, "Aah no mailer whieh nate 
at You learn to play by playing real tunes by Poent you take up, the cost is only a 
note, right from the very start. few pennies a day 


= 
eae ee 
aaa 

mr 
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Print and Picture Sample 


CCS! 3 TRADES IN 1 CAREER 


Bernarr Macfadden, at 81, 
ostonished the entire medi 
cal world by lecpinginto the 
ir of 3000 feet in a pare: 
chute jump end. londing 
without injury. 
‘As an odvisor in health- 
ing he hos had 65 yeors’ 
experience os a. student 
teacher, and for more thon 
1S yeors wos on ocling av: 


38 @ publi 
interest fn natural health- 
building. 


WATCHMAKING @ JEWELRY- ENGRAVING 
° STONE SETTING . 
:dttovahthowondsscuoht | 1] yRaINED MEN in these Trades hove Priory in 
eoivias bs hed zevenel | || induary ond Emergencies. Boch trode a fulltime 
srrpeeriand etgimattat | || ib to numerous high-paying 
Ste oe weeSyears | | | opportunities. 

Soeanis 


ally Recognized Training 
". School of Watchmaking 
dapeaded agen fe. greatly MAIL THIS COUPON TODAY, 


strengthen this vitelly im- | | | ZaNSAS CITY SCHOOL OF WATCHMAKING 


Please send me, ine 


Upper left chest—the location 
reper left formation on training in tl 


Of the heor!—send @ postal 
card to Bernorr Mocfedden ewe, 
Foundation, ine. Dept. 169, 

220 East 42 Street, New York 


aaa ae 


ae 
Ei Check if Veteran ‘G. 1, Approved 
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WHAT IS YOUR IDEA 
Do you want IPaniiae err 


to go to College? Sentence 
or to enter a Profession? 


curity ay long'as you live? These are a ow of the nd- 
vantages of Watchmaking. 

iat er Bose ealed ete 
ational authorities 


one about Peal op 
Skilled gradi Our 32. 
about outst 

‘watehmakin, 
engraving. Writ 


WESTERN PENNSYLVANIA HOROLOGICAL INSTITUTE, INC. 
Desk B-42, 706 Smithfield St. Pittsburgh 19, 


AERONAUTICAL 
ENGINEERING 


2 

prewed, cou mast 
graph watch repair and jewelry 
day! 


High School Course 
at Home 


V, Northrop sonata ts Institute 


Nome 


war's at BIG MONEY si, 
- 


costs YOU Sc—YOU MAKE $5.00 


as high as 
$3,450.00 Year 


pare NOW For 
Next Examinations 


sFERENCE / FRANKLIN 
__ NSTTUTE 


PRINT ANY PHOTO 


on Paper, Cloth,Leather or Wood 
SIMPLE, EASY TO USE 


Magic Hould takes only 2 minutes to,re- 
‘a 


* / city 
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2128 MONTROSE LB, CHICAGO 18, ILL. 


REMEMBER IT'S DANGEROUS "fiz tra.zos fact. WHAT 
bepapearetady getter | EVERY AUTO 


MECHANIC WANTS TO KNOW 


1800 This Big Practical Book gives full infor= 
mation with working diograms cove 
the. principles, construction, ignil 
service ond repair of modern cors, 


GOODRICH, UNITED STATES, GENERAL, FISK, NELLY & OTHERS 
saiureacbenaed on the Service biven by tat paricstar re, 


ications showing. Ini 
ering parts, with 


Ties. (Regulars 14 Mos.) Rugged 45,000 
900-16 | 750-20 
59.75] Rag. $7.44] Reg STS 
10.95} Super 9.65| Super 10-45 
8.45] Rugged 12.22] Rugged 12.50] Rugged 16.40 Service dist 
tilfon=How to "tune. 


‘Sten up your own skill withthe facts and figures of your trade, Avdele 

Nesbanice'¢ Practice towide armation in 

andy fore. stand Highly er 

orved, Coach tne hot SE EXAMINATION. 
‘Send No hia 


pe — CUT HERE —— on 


: 
i tool MAIL ORDER 


g Fy WEEKS 
Snag DEL, Publishers, 49 W.23 St. Ma) Z9F* 
Beet, 2000-8 AT HOME neg eierese °s 
- at 


nora rp meee 
DIESEL ENGINE MANUAL. 400 Pages 
WELDERS GUIDE, 400 Pages 


ENGINEERS & FIREMANS Ex 
PUMPS, Hydraulics & Alt Compras 
MARINE ENGINEERS Handy Book, 1280 Pages 
omens Mee ENGINEERS & Mochanles Guides (8 Book Set). 
‘goapelacer COD, 0 Practical ENGINEERING, 254 Pages 
ELECTRIC WIRING DIAGRAMS, 210 Pages 
Chleage UL ELECTRICIANS EXAMINATIONS, 250 Pages 
ELECTRICAL DICTIONARY, 9000' Terms 
ELECTRIC MOTOR GUIDE, 1000 Pages 
}OOK OF ELECTRICITY, 1446, Pages 
ELECTRICAL POWER CALCULATIONS, 425 Pes. 
RADIOMANS GUIDE. 975 Pages 
ELECTRONIC DEVICES, 216 Pages 
ELECTRIC LIBRARY, 7000 Pages (1? Book Set 
nit Des X,X1,Xi1 1 SOE, 
Olt BURNER GUIDE, 384 Pages 


MASONS & Builders Guides ( Book Sel) 
BLUE PRINT READING. 416 Pages 
PAINTERS & DECORATORS MANUAL, 450 Figs 

[) GARDENERS & GROWERS Guides (4 Book Sel) 
[REFRIGERATION & Air Conditioning, 1280 Pes 
SHEET METAL WORKERS Handy 
SHEET METAL PATTERN LAYOUTS, Li00 Pes 
AIRCRAFT WORKER, 240 Pages 
MECHANICAL DRAWING GUIDE. is0 ‘Popes 
MECHANICAL DRAWING & DESIGN, «80 
MATHEMATICS & CALCULATIONS, 700 Pes 
MECHANICAL Dictionary, 968 Pages 
MILLWRIGHTS & Mechanics Guide, i200° Pes. 


Unmatched values in genuine bive wl 
diamonds. Each diamond sold with a 
‘written iron-clad money back guarantee. 
All diamonds set in brand new mountings. 
BERMAN'S DIAMOND LOAN BANK 
DEPT. PS — BERMAN BLDG., BALTO. 1, MD. 
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learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


In Our Chicago Shops 

Co WELDING—ARC and GAS 
CO Macuinist 

CGPIANo TUNING 


(auto MECHANICS 
(5 DIESEL MECHANICS 
REFRIGERATION 
C Bopy-Fenper 

Wve Approved For G. 


Also the following Home Study Courses 
Coptastic (7) REFRIGERATION CO oleset 
w= CALL IN PERSON OR MAIL THIS AD TOm = 


GREER SHOP TRAINING 
DeskGE}) 460 South state St., Chicago 5, Il 


acts benign pe lneretinn er 
agreements ie Mea 


ern C) oF Civ 


CORTINAPHONE 
makes it FUN to Learn 


French-Spanish 


GERMAN - ITALIAN - BRAZILIAN 
RUSSIAN - JAPANESE 


ee 
we Sede ts ee 
thd Oh 


Only 15 Minutes a Day ‘ton to 

Speak FRENCH, ‘spanish, thls Record! 

Corian, azilian, Russian, or Japai F 
IAPHONE METHOD, famous for 

~ Jou—BY LISTENING. Hight 


fe yearn te 

it Potrrow 
Sent 5 A 1] 
Seaton, 5 Daye Aperorst 


FRENCH OR SPAN 
LABLE UNDER 
CORTINA ACADEMY (Langu 
Bent 12, 10a We 40th Sts New 

i in tchers langwage intereeted 
5 Spanisn 


NY. 
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OWN 


Lifetime income 


Clean and Mothor 
tery “in the home" 
ings 

profits up to $15 am 


Your Own 
BuSiness [Rae 


DURACLEAN cleans by absorption! No scrub. 
og. voaking of shrinkage, Dirt and grease 
‘Batted pile rises . ,. colors revive, 
Puroisiigs used again same day, 
DURAPROOF resists moths and carpet beetie. 
Your service backed by a National Money Back 
‘Year Warrants 
We furniah enough mater 
a. EASY TE 
full deta 


Duraclean Co. ° 


to return your total 
‘or FREE 


[Locksmithin 8 Keymaking 


| nome taining oute anciogee ney ,manioe. Suooign ane 


‘Untreo 
17 maaivon Sts Dept. 


HOW to Make Your Own Jj 


hab bl MOLDS eh 


RUPTURED? 


Get Relief This Proven Way 


Why try to worry along with trusses that gouge 
your Hesti—press heavily on hips and spine—enlarge 
Spening—fall to hold rupture? You need the Cluthe. 
No leg-straps or cutting belts, Automatic adjustable 
pad holds at real opening—foliows every body move- 
nent with instant increased support in case of strain, 
Cannot slip whether at work or play. Light. Water- 
roof, Can be worn in bath. Send for ‘amazing FREE 
ook, “Advice To Ruptured,” and details of liberal 
trutiitul 60-day trial offer. Also endorsements from 
grateful users in your neighborhood. Write: 


CLUTHE SONS, Dept. 14, Bloomfield, New Jersey 


Norman Rockwell 


WORLD'S MOST FAMOUS COVER ARTIST SAYS... 
ee ” 
you can be a successful artist! 


Every famous artist was once an amateur. 


The difference between “doodling” and a 
well-paid art job is training by professionals. 
Now, you can get that know-how quickly, at 
home, in your spare time. | have worked with 
America’s 11 most famous artists to perfect 


new and faster methods of teaching you our 
secrets and short cuts. Get started today. 
Write for big illustrated brochure. It's FREE! 


*FAMOUS ARTISTS COURSE- 
Dept. I-11, Westport, Conn. 
Please send book 
about Famous Artists Course. 
‘America's 12 Most Fomous Artists Show You 9. 


Norman Rockwell » Al Parker 
Jon Whitcomb + Ben Stahl + Stevan Dohanos 
Robert Fawcett + Harold von Schmidt 
Peter Helck * Austin Briggs * John Atherton 
Fred Ludekens + Albert Dorne 


ie START A WELDING BUSINESS AT HOME 
ap DIAMOND | turn your spare time to spare cash 
cuTT: : 


Fa MAKE WELDED REPAIRS FOR NEIGHBORS 
STEWART CAN TRAIN YOU pace ee Eee 
FOR A SUCCESSFUL CAREER 


NEW "LINCWELDER 60” 
Low in price » Easy to use 
Lincoln Are ae 

© ag nt 110 volt AC asplance 


IN THIS EXCLUSIVE, 


Diamond cutters 


HIGH-PAID ‘PROFESSION 


© aay wed nt bas or 
solder. 
* Aaproved by Underaritrs 


—_ 


«Bait Buin 7 Toe Licata 
Eletre Campany, world 

header are wong. 
PRICE ONLY 

Compote Instructions trnished 
$48,00 ‘with soch “Lincwelder 60 


ining rataht 
USA 


| 
| 
| 
| 
| 
| 
I 
| 
all 


Fill out order and mi 

i MTbe Lincoln Electic Co. Dept. 204, Cleveland 1, O, 
O Ship me the “Lincwelder 60" with accessories $48.00 

! Enclosed is C)check 1] money order 

1 C Send me free bulletin on the new “Lincwelder 60” 


SEPTEMBER 1950 53 


auto 
MECHANICS 


TRAIN NOW 
FOR THAT 


“BLUE-RIBBON” 
JOB 


Learn a Trade 


BODY- FENDER 
REPAIR 


Diese 
MECHANICS 


ELECTRICITY 


RADIO & 


TEM No doubt about it!There are 
plenty of splendid “blue-ribbon” 
jobs waiting in industry for 
trained men! They pay well, are 
more secure, offer real chances 
for advancement. C.T.L trains 
you either at home in spare 
time, or in our resident school, 
in months. Over 12,000 gradu- 
ates. One of every 6 starts a 
business. Mail coupon for valu- 
able free booklet today. (State 
course. 


COMMERCIAL TRADES INST. 
1400 Greenleaf, Dept. E1- 

Chicago 26 [) Veteran [) Non-Vet. 
Name______Age__ 
Addres 

City & State. 

Course. 


REFRIGERATION 


MECHANICAL 
DRAFTING 


BUILDING 
CONSTRUCTION 


FACTORY 
MANAGEMENT 


HIGH SCHOOL 


Y FIX ANY AUTO - EARN MORE MONEY 


peg) vo* AUTO REPAIR thonuol 


LATEST 1950 EDITION NOW READY 


‘Simelines MONEY 
pairing and over-heulls BACK 
Siar sakes of care Spee eho) IFNoT 

troubles and handle SATISFIED 


Tesomonie Repair SP Migetant met 
Setadl today Thousands ot coviee at 


Older editions in use everywhere. News 


NEW BATHROOM 


A prossaeel 


Professional 
Training — 


AT HOME IN 


SPARE TIME 
—_ 
[watch REPAIRING 


C1 ctock REPAIRING 


[]sewetry REPAIR & DESIGN 


For FREE literature, check course 
of your choice —NOW! 


Get into one of these top pay, easy to learn fields 
quickly through our unique home-study plan. Nothing 
mysterious about any of these courses—almost any- 
‘one can become proficient in a short time and start 
making money quickly. 

Courses written in simple, non-technical language 
that most any one can understand. And you train 
under experts. Professional tools included with each 
course. 

See haw easy it is to turn spare time into money. 
Check the course of your choice, send us your name 
and address, and we will send you without obligation, 
the literature you want. A licensed school. 

IWUNOIS SCHOOL OF WATCH REPAIRING 
2870 Elston Avenue, Chicage 18, ill. 
Send me ot once fr Hers 


~ 
Dept. PS-90 | 


Nam: 
Address, 
City, Zone & State. 


| 
1 
| 
| 
I 
| 
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GeWeRAL 


WHEELS - ~ WHEELS 


Free for Astin 


th attacks of Asthma and choke and 
gasp for breath if restful sleep is dificult because ut 
fhe struggle to Ureathe. don't fail to send. at-once to 
the Frontier Asthma Conipany for a FREE trial of the 
FRONTIER ASTHMA MEDICINE. a preparation for 
temporary symptomatic relief of paroxyeme of Bron- 
chia) Asthma, No matter where you live or whether 
ave faith in any medicine under the sun, send 

fs free trial, Tt will cost you nothing. 

794-D Fronrnn Buoo 

Burraio 1, N.Y. 


If you suffer 


IS 1950 CAR ENGINE PROTECTION 


€ 
MARVEL 
weVERSE OILER 


FOR CONSTANT UPPER CYLINDER LUBRICATION 


Here's the famous auxiliary lubricating oil system—in a sensational 
new, low cost, 1 Quart size—that meters MARVEL Mystery Oil to 
critical upper cylinder engine parts precisely in accordance with the 
demands of your engine under load. This new, compact OILER, with 
visible oil supply, functions on the same exclusive MARVEL prin- 
ciple—inversely to manifold vacuum—retarding feed when throttle 
is closed or at engine idle. You'll keep ring, piston and valve wear 
down and performance way UP with the MARVEL INVERSE 
OILER on your car. 


MARVEL MYSTERY OIL 


Learn about MARVEL Mystery Oil 
too—the nationally recognized 
leader among oil improving addi- 


L NEW tives. Added to your regular motor 
SENSATIONS Gant oil, fe shields vital roan from ex- 
MODEL Ge eRVOIR cessive frictional wear with i 
VISIBLE RES! film strength—producesa slow idle, 
UNIVERSAL 0 faster engine pick-up and an even. 

12 power pull. 


ae qi" ‘yo STALL 


EMEROL MANUFACTURING CO.,INC. 
242 WEST 69 ST. 


Bonus in TWO 
MONTHS Plus $1007.60 
It's simple to dress up y: 


Teking Orders Fee: vanity hamper ledge. “Trim-It-Y oursel 
Matinnshy Asvertiond CiizoMraiM aluminum and stainless mouldings. 

‘Send 10¢ for Bathroom Plan and 16 page 
full-color, project-packed,home-modernizing 
booklet, “Trim Ideas.” 

‘CHROMTRIM is easy to ap- 
ply, easy to buy 
{oft any material, Insist on 
genuine Cunomnis, in the 
ReD-striped jackets. 


‘Schulz, a Wilkn 
But no wonder! Wilk 


1 
1 enclose 10¢ for Bathroom Plan and “Trim | 
Ideas” booklet. | 
| 
! 
! 
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BIG BUILDING BOOKS 


EXAMINATION 
SEND NO MONEY 


paes--2750. Mustration: 


BETTER JOBS—BETTER PAY 
‘A nationwide bullding boom is in full 
portuatties open for ex WHO 
Kivi Books supply guick 
od training and handy. perm 
fice information that helps aol 


(WN RADIO 
TELEVISION 
ELECTRONICS! 


Radio-Television Bi 
sued by the Feder 
Commission of the United States 


\deast Operator's 
Sovernment. 


for your FCC First Class 
+ IN YOUR SPARE TIME! Hun- 
dreds of Central graduates—through our FREE 
PLACEMENT SERVICE—have succeeded in Rodio- 
Tolevision-Electronies. YOU can do it, too! 
Get full information—FREE—on how you can qualify 
"AY job in these exciting, fast-moving 
in and mail this coupon 


obligation. 
Name. 
Address, 


Gary. Zone 


BE A HIGH-PAID MAN IN YOUR 
COMMUNITY WITH THIS 
LONG NEEDED INVENTION 


orn up te $10,000 or more per 
Full or port time. Be your own 
A worldwide product needed 
by every home, business and 
farm ...priced to sell quickly! Automatic Red 


Comet’ goes into action as soon as fire starts... 
smothers fire without human ald. It's a. sales 


SALES KIT FURNISHED 


‘natural! 


RED “COMET, 
719 R. C. Bidg,, Litt 


DEPENDABLE 


AFT SUPPLIES. 


AFT“ PLASTICS = POTTERY 
LOUK PRINTING “BELT CRAFT* 
TEXTILE COLORSPOWER TOOLS “WOOD 
BURNING *INSTRUCTION BOOKS+ETC. 


& 
'DWINNELL CRAFT SHOP. 


[Se oom ts sovwneninns wr Ver 


URANIUM DETECTOR! 
GEIGER COUNTER 


Ca 


ER 
PALO ALTO 3 


HANDY CALCULATOR FOR 
WOODWORKERS. ONLY 10¢ 

‘quickly solves countless 
Shen neat fo fwd 
al Soca 


|e i NEW MIDGET RADIO! 


\Gg rorutar science 


@ FASCINATING HOBBY 


A COMPLETE home-study Course 
+++ With Hundreds of Illustrations. 


Send Today . . . for 
FREE IIlustroted Booklet 


HARRISON STUDIOS Dept. 5-9 
4100 GOODLAND AVE. NO. HOLLYWOOD, CALIF 


TRI-STATE COLLEGE 


s. Civil, Elect., Mech., Chem., Aero, Radio 
DEGREE IN 
27 MONTHS 
Founded 1884 sonalized instruction, Grads. success: 
WORLD-WIDE ful. Enter Sopt., Jan., March, June. Catalog. 
ENROLLMENT '590 College Ave., Angola, ind. 


I's easy-with low cost Architectural 

Model Materials. Everything you need. 

Send 25¢ TODAY for details and samples 
Write Dest. B. 


ARCHITECTURAL MODEL. MATERIALS, INC. 


{aa DIVERSEY AVENUE, CHICAGO 38, ILLINOIS 


Se re 


EAMABLAM CUSTOMERS, "piece omer irelty 17 man 
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Start As High As 
$3,450 YEAR 


Franklin Institute 
(ot Government Conralted) 
/ Dept, H-8L 
/ Rochester 4, N, ¥- 


af Gentlemen: Rush to me, 
G FREE of charge, lst of 
. ernment big pay 


MEN—WOMEN 


Postottice Clerks- 
Carriors 


how to qualify for one of these 


erence jobs 
MAIL 
coupon / Name 
TODAY =; Street. 
SURE _/ city 


4 Correspondence Insttutie 


ENGINEERING 


Big Demand for Graduates 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHAN- 

teat RAGIO. ENGINEERING’ (including Television). 

of young men are 

Sunleed institution os 

Hon, New terms start quarterly. Many stuumts cara ‘a 

Iinjor part of thelr college expenses in this large industrial 
Low tuition. Com, 

practical progéarn 

Rew phys 

fred fnstruction nm 


DEGREE 
27 MONTHS 


struction. Thorough, Intense, 
oratory, faciities. including 
ined wind funnel. Individual: 


Engineering preparatory courses 
students from 4s states and 21 foregn countries, Enter 
September, December, March, June. Send coupon for free 
eation and full Iniormation. Baral now 


Information on 8. 5. Engineering 


5B roruiar science 


i, HOLLYWOOD MUFFLER 


MORE SPEED —POWER—MILEAGE 


are yours with a Hollywood Mutter - 
‘> tone you'll love to hear! 


rele, Phymauth $6.00 
$8.00 


Sand save Dostnge: 


BVT WILT STREET 
FT. WAYNE. IND. 


TOM WILATNSON MUFFLER t 


NTADIO NOISES 
vest PLUG Radio or Appliance cor 


pig eine Pinnator and ploe ito wall ork 


SALES, Dept. 29S! 
Chicago 14, 


A. CHALLENGE FROM WASHINGTON, D. C. 
Help Stop Crime! fat home. Earn” bie 
Boney. Amasing training course {rem the NA: 
TION'S CAPITOL ‘center of aw enforcement) 
former U.S, GOVT. AGENT and NAVAl. IN: 
Peuciaes poses actual methods used 
by Criminnis. Write for FREE BOOK. State 1c 
INTERNATIONAL DETECTIVE, TRAIMING SCHOOL. 


CASTING 


ENORMOUS PROFITS at Home 


A~_, beerm Shert-Cur Mathematica 


(E NESON MALL C,, 11395 Wabash Ave. $4.49 
Dont 441 Chicagn 5,1, Complete 


ALL POSES 
St MODEL 


GORGEOUS PROFESSIONAL 
JODELS IM 100 POSES ON 
‘MM FILM STRI 


RAISE HAMSTERS 


The new wonder animals from Syria. 
Often called Toy Bears. Delightful pets. 
Everyone wants them. Laboratories need 
thousands. Clean, odorless. Raise any- 
where. A profitable and interesting hobby 
or business, We furnish breeders and instruc 
tions. Write today for free book. 

GULF MAMSTERY, 1540 BASIL ST., MOBILE, ALA. 


‘SENSATIONAL NEW BOOK 
125 DESIGNS fx CONVENIENT LIVING 


ippliance manufacturer, You risk 
nothing... reliel or your money 
back. Send now for free booklet. 


TRUSS CO. Dept. $-9 Hagerstown, Md. 
ARMY SURPLUS BARGAINS 
THE HOME — SHOP — HANDYMAN. 


Br for, on ERE of Surplus Bargains. Al 
top-quality mer uy from Army Surplus 
Bien of Fresno—and Iso big. stock af brand 
ew home utility, power hand-tools, drllis, saws, ete 
Ail’ products of Black. & Decker, ‘Tremendous buying 
Power and low overhead means. lowest prices. 

sa ARMY SURPLUS SALES OF FRESNO—Dept. 19 


GUARANTEED TO INCREASE POWER 
GASOLINE 
INJECTOR 


+ quicker stort- 


Dynamometer test 
power increases up te 15% 


SOLD _ON MONEY BACK GUARANTEE 
Send Postcard for Information 


ALLIED’S 
NEW 1951 


N SAVE ON EVERYTHING 
| IN RADIO AND TV 


Get Radio's Leading Buying Guide! 

Save money on every purchase you make from 
the world’s largest radio supply house! Send for 
ALLIED'sS new 512 page 1951 Catalog packed 
with everything in Radio and Television. Widest 
selections of home radios, 


TV equipment, phono- 


radios, Amateur equipment, P.A. systems, Hi- 


idelity music, systems, recorders, test_equip- 
ment, builders’ kits—pius thousands of parts, 
tubes, tools, books and diagrams. Get more for 
your money—send today for your FREE 1951 
ALLIED Catalog, the preferred Buying Guide 
to everything in Radio, TV and Electronics. 


ERS! KITS + TELEVISION 
custom SOUND 
[ARs THOUSANDS 
quses, TOOLS 
DIAGRAMS 


pull 
HEFIDEUITY 
AMATEUR GE! 
oF PARTS, 

‘TESTERS, BOOKS: 


( Rush FREE 212-Page ALLIED Catalog 
1 Name. asvewe 


Address...++ 


Gi 
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LECT Ripa 
APP. pLiAne = spank 


TIME AT HOME 


ro 


A BUSINESS 


WITH A POTENTIAL MARKET 
OF 50,000,000 CUSTOMERS 


New ahop-method, home-training 


Tr is not) 


repairs 


FREE ILLUSTRATED BOOK 


DEPRESS- 
IONS OR 


at the school Operated and Sponsored 


by the Jewelers Associations of Chicago. 
ASE) Thoroaeh ind INDIVIDUAL 
INSTRUCTION in all Jewelry Skills. | 


Send for FREE Booklet 
JEWELRY TRAINING SERVICE 
S. Wabash Ave. Chicago 4, I, 


So To MAKE BIG Money 4 
xc 


GHT AT HOME 


fis onen to 
1d. quickly by the miracle KIT- 
WAY METHOD, Begin to. earn 

most from the start making signs, dis 


ship: Gulkiy you gully for proBe-making 
work Don’ delay fe, today for come 

Bete informati | 
ja ACADEMY oF Scurex Pnocess 1 


'S. Vermont Ave., Dept. PS-9 
Los Angeles 87, Calif 

Please send me FREE, full details on Kitway 
Silk Seren Method. 


| to build anything 


NOW! Build Your Own 


RADIO “> TELEVISION 


OR RECORD PLAYER SETS 
Easily and At Low Cost!) 


IT’S EASY 
AS ABC 


from a giant-screen, 
30-Tube TV set to a 
Tiny radio no big- 
er than a match- 
x... to rig up a 
home intercom system . . . build a short- 
wave receiver... . a deluxe portable and 
do any of 73 other fascinating jobs! Also 
remodel, repair and service your present 
sets! HOW TO BUILD 78 RADIO 
AND TELEVISION SETS makes it so 
simple you can’t go wrong! 256 bij 
pages . . . printed in SIX colors. . . wit! 


easy-to-follow directions and over 900 
charts, diagrams and drawings that show 
you EXACTLY how each step is done! 


SEND NO MONEY NOW! While this 
edition lasts we'll send your copy of HOW 
TO BUILD 78 RADIO AND TELEVISION 
SETS for a 7-Day Free Trial! Merely detach 
coupon below and mail today. When book 
arrives, deposit with postman only $1.98 plus 
a few pennies postal fees. If at the end of a 
week, you agree it’s the most amazing guide 
to Radio and Television construction you've 
ever seen—keep it at no further charge. If not, 
return it for full refund of purchase price! 


MAIL COUPON TODAY 


| 353 Fourth Ave. 
Please send HOW TO BUILD 78 RADIO AND TELE- 

| VISION'SeTS in edition checked below. I will pay pos 

| man price plus fees. If not satisfied. 1 may return 
Brook thin 7 “days for refund of purchase price, 


= 


| 

| 

Ope tue = | 

ped in'gold | 

color. with stained page edges: ONLY $3.48 Hl 
| 

| 

I 

| 


| 
| 
| Name. 
Adres 
| cir Zone. Sete 
© Gp ae iy we no We il ay 
| Si chipping cles. Same soruen Be 


G SPEED MOTOR 


CHANGE NICKELS 
INTO DIMES 


eb Bs TP) 4 BARDAHL 
(o Your Crankcase Oit 


D, ROUBINS & CO., Dept. D5, 131 W. 
Give your cranky engine the sure-fire la~ 


brication treatment it needs! Simply add 
GEIGER COUNTERS. for Uranium fone quart of BARDAHL to regular oll. 
WECTORS for cod. silver, BARDAHL wakes up tired, sluggish 
hiwolght. ultra, senaitive, engines. Quickly penetrates metal sur- 
Detection (see ht left) TREAS: fm | - 
INFORMATION FREE. faces, cleans out carbon, forms a thin pro- 
tective film at all friction points. 

Best of all—BARDAHL cute repair 
Dilla in half by stopping neediows cylinder 
wear before it starts 
16x50 x50 COATED $69.50 ‘Ask the beat mechanic in town about 


BARDAHL. He's been us- 
CENTER F o 
ocus ing it for years! ™ 


BARDAML OIL COMPANY 
Seattle + 


BECOME A 


Ta ENGINE 
Pa EX PERT 


Start NOW 
Aviation’s NEWEST OPPORTUNITY ~ Study with 
LIVE JETS at CAL-AERO only ~ AERONAUTICAL 
ENGINEERING & MASTER AVIATION MECHANIC 
training since 1929 — Approved for VETERANS. 
WRITE TODAY for Special Information. 


SPECIAL vette: Sehr 
Sopra te share 
BIG 4 4 TAIL PIPE 
EXTENSION | | 


WOHLFEIL DEE ENGINEERING CO., 2273.8. 
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5 YEAR 
VARANTEr Bi 


G 


2 ®,, PAY. ree cunarion. 
nent RECIPRO REGISTER 


SoS eee 
ee 


Increase your output... 
Year ‘round business! 


LAWNMOWER 
SHARPENER 
OPERATORS 


\ filled folder. 
THE FATE-ROOT-HEATH COMPANY 


it. D-4, Plymouth, Ohio 


DONT MISS ITE ONLY } 106 | RIFLESCOPE, 1, Es Toe an ETC. 
BIG CATALOG mi 


We Furnish Optics ond 


WAR SURPLUS + LENSES, PRISMS & RETICLES 


OPTICAL BARGAINS + EYEPIECES and OBJECTIVES 


CHECK OUR BARGAINS . . . MAIL 10< FOR CATALOG N 


LENSES! PRISMS! INSTRUMENTS! EDMUND SALVAGE CO., BARRINGTON, N. J. 
, EASY TO INSTALL LOW-COST TELEPHONE SYSTEMS 


wih ARMY FIELD TELEPHONES & WIRE 
J a 


wr FREE FOLDER 


8, Sacraments, Call 
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<> vane aan SE 
Ht 
ny W 


Ii 


p OIL L BURNER 


) SWEEPING THE EOUNTRY!? 


“Free Book on CUSTOM-BUILT 
HIGH FIDELITY RADIO », vavio rancor 


Aa 
tpi oF 


WRITE: 


RADIO, Dept. KI 
100 SIXTH AVENUE, NEW YORK 13, N.Y. 


EE—Amazing 


RHEUMATISM, "ARTHRITIS 


you suffer the aches. pains and discomforts of Rheumatism, 
34 anitewed in ARTHRITIS,” NEURITIS, SCIATICA. ot 
LUMBAGO, send today for the Book. Te re 
LUMENS eee'wiy Sesgs oad mace 
Dorary relief without removing causes. Explais 
lized system of went that’ may save you years 
ite for this FREE. Book today! 


36, Excelsior Springs, M: 


Tilly's ory 


1 
| 
| TRAINING ay 
J ASSOCIATION | under no oblestion. ! 
oest.159 | I 
1 972 Broan st. | 1 
1 Addr 1 
a] 


c.7T.C. TRAINING IN 


eS 


SUCCESS “yy 


Cc _- AEN 
“Here T am at, work making good money as a drafts 
Bent the coupon to, Chicago ‘Rech 
out how eas 


PREPARES FOR 
PROMOTION 


-afting 
rein. my. job. What’ 
Slated for promotion and more pay. 


LEARN IN SPARE TIME—AT HOME! 


ithod--developed 46 
prepares men quickly £oF 


COUPON 


10 learn Dra 
FREE 


PLATING 
WITHOUT 
ELECTRICITY 
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TLDING 
Goo, 1H ON THE 00, 
ui MAKE @ 


BUILDING BLOCKS 
RIGHT IN YouR 
OWN BACKYARD 
AMAZING GENERAL 


BLOCK MACHINE 


‘CAPACITY 1000 BLOCKS PER DAY 


199 Ey 


GENERAL ENGINES co. 


GLOUCESTER, N. 


re 
E. J. ‘Becker, President of 
the Mutual Hospitalization 
Insurance Company wants 
everyone who needs protec- 
tion, and who doesn't 
hospitalization from sickness 
or accident to write 
e from b age 
gible. Get FREE of 
tion all facts about the 
amazing new policy that pays 
you the most for the least 
money. Here are a few of th 


POSTCARD 

WILL BRING 
ABOUT A NEW 
HOSPITALIZATION 
PLAN 


benefits. There’s no time limit for hospital room and | 
doctor tells you to | 


board . . . policy pays as long 
stay, Pays you at the rate of $150 per month if hos- 
pitalized from sickness or accident (sanitarium and 
rest homes excluded ). Also pays extra at the rate of 
$100 per month for loss of wages while hospitalized 
for accident, THERE'S NO TIME LIMIT. (Under 
18 years of age excluded.) Also pays $1,000 or 
$5,000 for accidental death. There are benefits 
galore to help in financial problems that follow hos- 
pitalization, Even Infantile Paralysis is included. 
Maternity at a slight extra charge. You get cash r 
gardless of payments from other insurance, includ- 
ing compensation. Think of it! All these benefits 
and more, and protection costs only 3e a day. Chil- 
dren under 18 as low as lie a day 

Write now for the FREE facts to E. J. Becker, 
President Mutual Hospitalization Insurance Co., 
Dept. 1209, Wilmington, Delaware. 
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Everest & Jennings 
Folding 
WHEEL CHAIRS 


+“ 


LIGHT, STRONG, 
FULL SIZED CHAIR 
FOLDS TO 10 INCHES 


Ideal for travel, 
work, play. 
Beautifally designed and chrome 
plated. Try it and you'll buy it. 
‘ALL WELDED JOINTS—NO RIVETS. 

See your dealer or write « 
EVEREST & JENNINGS Dept. 87 
| 761N. Highlend Ave., Les Angeles 38, Col. Eds 


Waite BUILD YOUR OWN 
FoR POWER LAWN MOWER 
FREE = 
Building wens 
Instrections — 
TheRite-Way ty ihn tel 
‘Mowe 


‘ind, dnatructions we 


a] MAKE MONEY with 
Bostonian SHIRTS 


3 I , 


WEW ALL-PURPOSE 
DRAFTING INSTRUMENT 


PARALINE DIST. CO. 


LEARN MEAT CUTTING 2 rein 


The steady dependable trade of Meat Cutting caught 
easily in 8 short weeks. You LEARN BY DOING 
tunder actual meat ‘market conditions in big modern 
school at Toledo. 
For beginners or men with experience. Get a profit. 
able store of your own. Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thousands 
Of successful graduates. 
Buying, cutting, percentage, pricing, adverdsing, sell 
etc. A complete retail meat education. National 
School established over 23 years. Get National train- 
ing NOW. Pay your tuition in easy weekly payments 


after you graduate. G. 1. approved. Send coupon for 
E52 page school catalog—TODAY. 


Send 10c Today for Your Copy of New, Mammoth 1951 
Catalog of Nearly 8,000 Novelties---Nearly 600 Pages 


fhe ‘edert ret item Bi 


4-10 Bubble |Kohisman ALTIMETER 


ae ¢|SEXTANT Ge): el ime 
ae Bah akt 


postage on cash 
Seocenc0.075, 


= i 83 sel er es 


“TOOK IN $217 


FIRST 10 DAYS” 


Some Make More, 
Some Less... 


We Help You 

to Start Your Own 
All-Year Business, 
Make Big Money! 


highiy 
i. Stelle 


Taber wiote, "-T'made $400 gross in two Ww ‘And 
ho wonder--ihis machine washes walls @ times Taster ‘am 
Better than by hand: eee ee ae 


YOUR MONEY-MAKING OPPORTUNITY 


rs wan mor 
sot 
eae, Sa 
ae 
ate ae 


PREE INFORMATION. Ask for Wall W 


VER 11,000 people 
Over. ‘An ea 
wail for Spat 
Panis * ew 
Sree aboot the 
Does the fob cf bly” erinichers tai 
font Ue ag mich’ and we 8 ness 
heavy, Ends fits fast ws 2 Seconds Bis 
in'pain of hands Never canal Gua 
coed for 


RE MEADE 
$3.98! 


$15.20 an hour, 
ecret of “*Preste's® amazing power? 
hemleal" developed during’ the 

to @ times as effective at 


What's the 
Ich anew "wom 


MeRtt 
20!" East 

nde 
Teck “i yo0 
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Make Garden Masonry 
for Spare-Time Profits 


Millions of homes can use these Ornamental prod- 
ucts — urns, vases, flower boxes, bird baths, lawn 
seats, flagstones, ec. Easily made of sand and 
cement. Permanently glazed in a range of smart 


| colors. Distinctive — attractive — quick selling. 


Eye-Appeal Makes for Cash- 
and-Carry Sales 


—_ 
sling pices allow 200% v0 
Only’ 's “smal investment Somme 
deeded for supply of molds. 


| Easily set up in shed or a: 
rage, Write immediately for 
catalogue OM and price list. 
COLORCRETE INDUSTRIES, INC. 
572 Ottawa Ave., Holland, Mich. 


Ws 


ren 

BEAAG te al gure frocks 'wnd eactorn, Tea 
‘rincpie. Basiy insaiod to few tnotens 
SALESMEN WANTED! bie Prottst 
Sood nme, arena anny ponte fr [roe 


particulars nnd how to get yourk for 
VAGU- MATIC CO... 7617 - 1639 W, State St, WAUWATOSA. WIS. 


yt FREE SAMPLES! 


fe) GLOW IN THE DARK! 


BIG PROFITS showing amazing Luminous 
tien eletgon and nursery bests sah traya Ref 
Soldern ete, Largermanufectarer, Enormous demand. 
Selon sign. Wi 
Madison 


‘AT ONCE for FREE samples. 
303 4th Ave., Dept. N-5, New York 10,N.¥. 


Say You Saw 
It In Popular Science 


MEN WANTED 


to Wear Made-to-Measure 


SAMPLE SUITS 


Pay No Money! Send No Money! 


plan is amazing! Just take a fe 
Et my low, money-saving pric 


FOAM RUBBER 


Yor FREE information 


THE GOLDAK COMPANY 


Famous 
Dan tule 4 


AMAZING SAVINGS 


‘Sell Ce-U-Mop .. best cateone 
Sante (nat rebbe) mop om mar- 


YOUR NAME AND ADDRESS "inrccscoo” 


On nickel plated tags for your keys, purse, handbag, 
luggage, umbrella etc. Other many uses. 

Your phone or ss. number on the back if wanted. 
Smooth edge—convenient size—lifetime wear. 


3 for $1.00 


8 for $2.00 
More than 8, 25c each. 
‘Stamped alike or differ- 
gatly. Please, no stamps 


JAY CEE SALES, P. 0. Box 2-P, Johnson City, N.Y. 


Dorit Envy The 
PLUMBER: Be One 
Make $15 to $50 a Day 


Every skilled workman will tell_ you 
lunbers have the best of it, 

SIEW the Plumber ie husy at 
top wages, No skilled Plumber is ever 
‘out of a Job, Compare his opportunities 
wits any trade, To the man with know 
iow. Plumbing means prof. Investizate 
Universal Plumbing School.’ Not a" 


bora Schoo 
since 1 


ut’ a plumbing “school 
‘and operated by plumbers 


Own Your Own 
BUSINESS 


Have your own 
businesx and 
profits. with tle 


Learn With Tools—Not Books 

No need ever serve an appren. 
Don't “envy the pl 

ers big profitsenjoy the: 

Learn every trick of the trade 

Ueadlwork 

reading. et 

Master Pi 


JOURNEYMAN 
Gets Good 
Salary 
Master Plumbers 
own their own 
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UNIVERSAL PLUMBING SCHOOL 
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SENSATIONAL NEW 
ADVERTISING SIGN 


YES, MAKE $7.65 on 10-second demonstration 
tomerchants. Write on glass with amazing mag- 
ic crayon and presto—a 5-color advertising mes- 
sage takes fire and glows like a brilliant neon 
sign! Three sales a day and $22.95 profit is for 
“lazy” men. Workers can double to triple that 
amount. FREE SALES KIT. Don't wait. Rush 
your name and address on a penny posteard for 
full details and complete sales kit—ALL FREE. 
MAXILUME CO., 125 w. Hubbard 
DEPT. L-s9 CHICAGO 10, ILLINOIS 
SEPTEMBER 1950 
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ing your job @ How to pyramid your profits | titi fra tling store, o'wonder orders 
How to be sure of steady, big income. oeuay and fant No wonder Profits are Di. 
Des't tarnthiasage wotil Mew.whllercacea dom witest | ETieeaouecar it carenitans more | 
you'vegiven serious thouxht to rik-“nowfethetimetoinveatinte | Beit Jear. Auiong ta bana Arcam, ihe alee | 
your future. In the uncertain ‘exceptional opportunity offered Ph ea 
Yeura ahead, the men who own you by the Warner Success Plan. fey eeaitfery meres, et vera 
ft the ones ioe into the market, checking | glow of satisfaction out af oe 


‘Asmall upon the possibilities for big sales Beations over your work. ‘Thi 
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Somplets independence: free, thingsign't this the time tolny the feccity, ina future in tndepesence that ean be 
fui indeanience gee thing lint ihc thetinegeiy the | Ray ae Rl eae 


from fear of Iay.offn, freedom independence —a life of happiness 
from the limits of @ pay check. —a steady, dependable income? 
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7 DAYS AT MY RISK 
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u Have Nothing to Lose 


ALL FACTS FREE! MAIL! WE SUPPLY 
EVERYTHING 

Raymond E. Brandell, Mgr., Warner Electric Co, 1 
1512 Jarvis Ave., Dept. 2-P, Chicago 26,it. | $5.00 AN HOUR {ou don't have tons 
‘As long as it doesn't cost me a cent, Lam willing | Yes, it'spostibleforonemantoturn | | UumeyMe Munem Ware 
to read the facts, investigate, then give you my deci- ‘out enough work to make $5.00 an Bet is behind you. We 
ton, ‘Send the facts by nexk mail Everything soa | hourforbietime. Think of how thet | S88DK allanateriais all 
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Warner Electric Co, Dept. 2°, | jygnamileiiusans 
4813 darvie Ave, CHICAGO 26, LL, in stock. 
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TP You Want 
Complete Line of Stock Car 
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‘MOTORISTS save ensoline by Vacumat- 
tng overrich mixtures. Pits all sath, For 
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Edition. 
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MOTORCYCLE _Magaxine — Worlgwige 
coverage, Yearly Sumeeriptinn $1.60. Same 
le Ise. Motorcycle News. S420H Sawyer 
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MOTOuS, ETC. 


7 


ELECTRICAL. SUPPLIES 
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sets. Waar MK, 
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“OLD West Six Gun Aciuai size. Toy 
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‘amp Go. No. 401. Wellson, ‘Bt 


Motors Generators. 
eralt generators. Water 
Softeners. many other electrieas bargains. 


Kaday Company Minneapolis. Minnesota 
& WELDING, SOLDERING, PLATING 
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for stoce Cx—o-pivae Lene Kit nad Bie 
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“DEADLY, Juao—Fuercest_Sghiting veche 
nlgue Trick Knockouts (Over 206 its 
(rated pictures 4 - Expert instructions 
Fires volumes Complete $2.35. Variety 
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BARBELLS—Anest quality GOLDEN Hameiers Virgin Stock, all 
‘og Hou‘Bs | age 4a ace, Twin Guy Hamsters 1083 


19 SPORTING GooDs, GUNS, 
FISHING TACKLE, ARCHERY 
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Nendors:” also bin. ball' machines, Musi 
botes sic “Write immediately to: Barkway 

“Gprporatian. ev” 918 Bnsor 


‘HOW To Set Up 


pentive gorgeous, Simplex Paste’ stat 
Gites and ‘Costume Jewelry, Sell to stores 


Segre money Soare OF Gal Une yost| Seana, came, sey, u,v aars 
ngs foraelne® car Rew Mtcle Fns | Ee" Bias Sembee, ts 
Ishes. Ribab and Suede. on signs. radios. | iy Gulifura Avenue. Baltimore, Maryland. 
Sepa, Memon, its lk tes | “0g roti pllag wrees ame 
Sens Sr ce ee eed | a eee See 
= sng” Se | ash Ma adel Wy 
Fee Sele gee 
ed 


odin, et ee maaan 
ariRe Pole naa ge 


cy 


anon, purriae 
‘© EQUIPMENT 

{RSE fmol, tube, battery Ge 

ance-yettug ciystal radios. Crystal ad 

Illustrated instructions 25e postpaid. 

426-8, Clinton, Mo. 


ey peal 


ANS, Ake 2 Bai 
st, Gon sea 


Houlars free, eile 
¥. 


“RECAST old batieriey iato nem Tateat 
‘Labora 


achievements. Battery Rice 
Beapotis 
"CORN poppers_peanut toasters 
Sefanicicora Reties Norte 
BE Abguinted State Nolan POBLE ow 
Details Stationers, Helotes 60. 


tories. 


‘COLLECT $00, weekly by mail Details, 


credit Bureal, Elizabethtown. iy 
WIN i 


sndence. Men, women mi 
fis. Do fascinating home wi 
Boe toe" Wookeey Bia 


SEPTEMBER 1950 13 


MAKE Flexible motds! Cast plaques, fig- 

urines, bookesds! Free sample! H Tooket 

30-4" Chestnut, Hamilton” Ono 
GUARANTEED ¢25.00 Byepiasses $17.50 
lester 81.00, Dioptice, @i1-D. Califor: 
‘Gkianome cits 4 
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TIN Cans. Turn them into cash Nine 
methods. ‘0c: Charles, 12 
HPC. Norwood. Okt. 


‘SECURITY! Manuiacture everyday de- 
mand products! ‘Tremendous proftey For 
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FAST profits—No investment. Send for 
big, free catalog. Plastic aprons. table 
cloths, tte. 150 sure-fire items, We guar 
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exclusive advertising adaress ‘books, card 
‘cases, combs, emery bourds, handy’ purse 
dts, penetls, rulers, salad sets and thim= 
bles, highest ‘commissions, ‘Tnstant cash, 
Free sample Kit Lederer Ad Gifts, 1257 
W.32.St, New York. 
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‘CARTOON Your Way To Success! Toter- 
ationaily known lnstruetor, Raye Burns, 


order or write for Pree Detalis and "ad- 
‘dresses of successiul students. Haye Burns 
School, Hox 3543-8, Cleveland 18, Ohio. 
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7 Brogless weaine Certinentes” Dipio™ 
Benrees, “western University dne.- 
Sheuimbs Hoe spFines” Dusumbs Call 


Service Jobe! Start high wi 


2 Secure. positions, “Aten 
te NOW tor many expected 


es ‘echnician’s supplies Artificial 


r 
‘S100, Iiiuitreted Catalog ioe. Gar 
Balda. Oshkosh. Wisconsin, 


76 TYPEWRITERS Ai 
SACHIS 


‘D OFFICE 
ny 


FRINTOMATIC setieeding Post Gard 
piluting Duplicator S130. Envelope Ade 
Gressing atachines 424-50. Buutsburgh Tove- 


teeth, insite ete, Teehletan's manual 
rant Labora W. 7th, Low Angeles | Writer Company Jaé- Fourth “avenue 
Grant Laboratory. 218 eles | riter “Company a 
"READ With Speed) New Amaring Meth: | | TYPEWRITERS $17 50; adders $12.50, 
Save hundreds of Rouge yearly Free 


Home test No obligation. Rush  postea! 
Browassn, 9111 Horne, Chicago on 


mnerviile, Oo 
GREATIVE Behavior Training at home 


NEW method for Sell-Hypnosis! Micro 
groove cevo-d (2) PAC) allows ansbie 
to. maniiest 


Duplicators 99.00, addrensets $5.95 13 
Willers 118 Spruce. Wichita. ‘Kansan 


os RUBBER STAMPS 


DELUXE Cushioned: Knob Handle. 
thfee lines S0c” ¢~e0e. Ink Pads 


Folaer 
Hs 


Sa page Ramen. Pree ust. Gre 
Hon. Box 3536. 


a se 
Print-Rlght. Wauwatusa, Wis 


79 PRINTING OUTFITS, SUPPLIES 


PRINT your own cards. stationery, eir- 
dverising “Save money simple 


300 Personalized post cards $4.50, 1.000 
a'ix 21," printed, ‘tickers §).00"" Wilts 


Myers ‘Company. Owosso. Michigan, 


(PETER Fries. JF Registered Patent At- 
tomey: Patents, Designs. Novelty Searches, 
Gonprights'Hio™ Bast "cind street. New 


ink New York 


REGISTERED Patent 
{ets aervices, Sanders 8430 Ev 
Stina 

TRVENTORS: Without abil 
fof tniormation explaining 
should ‘take to secure. a Patent 
Randa ea 


Eatmblas ide 


TNVENTOR'S Guide ‘ree 09 requ 
PratkTedermann ‘Reeiiered Patent at: 
Korey. 194 Massa 80" New YOR 7, 


INVENTORS: Write ior {ree brochure 
werigence of inveaticn  Labiner World 
tic 


Sarat evap Bac Patent 
ooice. Valiglty “and snirisrement snvestls 
futons and apiiionk Booklet and: form, 
SEvidence of Concention™ iorwardea tion 


‘Laneast 
Fieinteied Patent alton 
Bicisth St NW. 


a er 
taveation. Unless the inventor js familiar 


Sour "patent matters ¥atent Gr 
ie erence perenne aaialed tar, 
roceduie with. “Record of. invention 


ent Attorneys. 


INVENTORS —It 
have an 


INVENTORS—Send for “Patent Protec- 
ton Yor Inventore’” outliosne preuiminary 
eps tg take in appifing for patent. Vie 


Geilie. 65 m. Wouhngton sive. Chicugo for brane & Gb" ase sertin Bulle 
Meriden.“ Conn. ine. Washineen ¢ "D. 
MAZING sew Wieplife wav_jo remem PATENTS—Irv Heeatbran 
2G ae BRAS PMO dst Sel | LOG. toe Printers, Box 21. Spriseseld, | teachien Be wht Se 


Staien Island 1. New Yorke: 


Missouri 


Reevistered Patent attorney 
SEPTEMBER 1950] 


FOR INVENTORS 


Without obligation. write 


ntlon 
Extent Auiorney. 
‘Washington 1 


CASH For your idea 290 manufacturers 
peed. Inventions. patented or unpatented 
Pitt sree Invention Bureau. 208-8 Clinton, 
‘Oak Park. Tiina, 


ae “The usual ae ae. Geo 


itledte of American. Inventors. Devt 

SUICE ot. NW. Washington 6. D.C. 
“INVENTOR’S Guide” free op request 
Prat Ladermana, Resiwered Patent At 

tomey, Yon Nassau Se) New York 7 
TE 
ViSem, ‘eontact Cant Miller, ewig: 
Patent Alloroes, Woclworth Bulid- 


INVENTORS: Learn how to protect your 
invention, Unless the inventor is familiar 
with patent matters, he should engage a 


Competent registered patent. attorney of 
‘Seent to represent him, We are registered 
it practice vetore the U 

Deeparea 


'S, Patent Office 


ve) you in nasal 


PATENT Searches $5.00, 
les. Reliable. accurate results 
rotection forms. 48 hour service Patent 
ervice Institute. 945-8 Pennsylvania Ave 
Washington 4D. ©. 


"SUCCESS Guaranteed. Znventors with 
ented und patent. pendine inventions 
‘of lease. request out {tee book. 
te -P. Universat Mar: 


Ipveators, Dept. 900" 3 


ef 
serour “booklet ce ica ob 
Sarxet Contacting Data 
Hilvetha Longwood" chicago 

HIGHEST royaities—cash. Patented and 
patent pending inventions only Request 
Gur Ifee ‘book. No obligation. “Dept. 2W. 
Universas Marketing’ Cor 354 South Spring 
St. Los Angeles 13. Calif. 


Go Dene, Soasa 
“STGGAW Owners attention? Stark eanne 
ing Oakey OTMsme tine ot wenden 
helen and ecuvensa Write "Gon 
Tints narmal"Ave’Gnleace ok 


INVENTIONS Wanted Patented or 
Pending, ony. Inventors Exchange-b. 


_ANVENTORS Marketing Amistance. 
gular ‘axe-P “Euclid 


y anley tl 


TCALITE Sign Letters! Reflect Light’ 
sample due" Harwell: Byedsows, ‘Penn 


\THERCRAFT Copper tooline Tex- 
tie oaintine Make obure time ‘rentable 
Hrs ree fiuatrated catajon show evern= 


thine you need Ieie Kraft 7317 Melrose, 


Holtwood 46" California: 

ENOCKDOWN Crane Chest Laniber 
and Voneers Pree. Prise List Giles Co 
Ritwnshare. Alnbarce 


Washington 6 


BC. 
¥@ MODELS, MODEL SUPPLIES 


ACT, Fall ig. PPG 
Agr 
seis 

Sat ah elie 
Eingie color 81; 6-color kit $4.95. Velconted 
Beer ee vate Sat Soave 


aa Mode) and yacht supplies. com- 
Wiis. See. “fide Be. New York city, 


tate Se 

‘SHIP and Yacht model iungs: blue- 
prints, Send "ase for illustrated "catalog 
No25--Iiisting hundreds of items ag 
Pither. 1602-2 Etowah. Royal Oak Mich 


BUILD Mistorie ship models. complete 
ie, eo 88, Catalog 196, eu Modes, 
Were astm. New York 11-8. 


STEAM Pump. ip" Cylinder Blueprints 
0. Get. list. of other prigts Read 
ght Steam Power.” Nicoll, Pirst Aves 


York ‘Penta 


ote eae ‘marketing asslat= 


‘ance for patented. patent pending inven 
lone of merit. Write for free booklet with 
Quo obligation, Market Contacting e Data 
poo A 


rotections Patrick 


'D. Beavers. Registered 
Baten Catworney. 999, Columban Bla 


shlogtoa 
COMPREHENSIVE inventors serviper by 


ae Patent Re 
wr 10¢1 “Massachusetts and North 
ito, Washingtos 13: DS. 


INVENTORS Sell your own patent, 
ruieulars free. Merstick, “5113 Buclid 
We. Cleveland 9. Onto. 

PATENT Searches, by, former Patent 
Office Examiners. $5.00. Protection forms 
free, Miri alent Rueibeenine Series. 
500 Walker Building, Washington 5. D. ©. 


TB rorutar science 


AROWER MODELS. Unaiual seam wag 
ollne and traction engines. Metals, 
Geceuories“Gatalog "oe Charles Cale 
Venvara Gaui 
25 MINIATURE Bridee Kite PS-0 Lon 
dom Bridges, 2146 Barnes, N.¥.C. 60. 
AUTHENTIC. Seale Model—Ancient 


Ei Geto sel ‘Send'10e today for ig cate 


soe 


Gnicaeo 20. 


‘arwest Leathereralt stock tn 
Tarsan Co. 


‘S00 8. Tripp. Dept. 2. 


Geiahoms 


90 ALL, new. full size 
ang novelty patterns, up, 
Go "Mastercraft 828, oui Olectt, Che 


fago 31. tinote 
‘oar Olcott. Chicago 21 


Ea raft 933. 

1 PULL size Jie Saw patterns of bea 
{A ‘sheet oinamenta tape novelties 
Plus “How ni 
Rateresati $48,041 Otenit, Ghicago 3 
iitneis 


Yall size pattern 


BRASS and Materials” 34 page 
a To cents inster Company. 


‘ail, parts to build musical 
care dear endo 3.0. Hela Core™ 
eave 

[palierns. tors, now 
00. Modern Wooderaft 


iawn ornaments 
Savina Mich. 


‘ANEW, Pantowranh Rand motor tool t= 
tach 


Cher, 
Free’ cat 
Euy Reproduction. ‘Paradise, Pennas 


Rasy Absent 


23 nUILD TF YOURSELF 
Ease Bal 
=| aa teabacy Beas a 


paint Bea Bs 
Sah eraboonie etlaniee 
BUD dost Gua, ict” Fp 
wit ae Fe, rae 
ids Bt clase, 
ae a eT 
oat ites Sate art 


GRANDFATHER, clock building made 
tested dla dalla 
Hitimpes Clocks. Minneapotls 56 
3% WATCH REPAIRING 


‘WATCHMAKERS' Tools. Materials. Soid 
Gowen. Catalogue! Bengal Company. 
Guiver City Calttoraia, 


FOR THE HOME, 


JEWELRY Making. Usirated caraloe 
aoe, Georee ‘Snasen, 35 ‘Maid 


JEWELRY 


"JEWELRY. Rosary supplies. Tnstructive, 
ulusraued catalog 10 Dorembs. Chis: 


TOBACCO & PIPES 


MISCELLANEOUS 


Spice” fo ome provestion sho 
wilt 91d “Lime. mickelodeot 
Rodachrome “write top Tree jit sk eet 
goon Go, ew Pliender Portians 


ough Peat, 
"send 
iy 


wants, 
Hille cat 


ft merchan- 


“NATIONALLY advertised 
e rite for etre 


ices. 


CTREASURE— Mineral Losato 
‘counters eat be bul or moetny 
pagment plan me iterative, aber 
Rielewteh Lab tne Palo Alto. Cail. 
MILLION Articles wholesale. Directory 
ase (refundable). Publishers, Box 1303-A8, 
Besott 3h 

|, INCREDIBLE! Unprecedented! Become 


PASSIONATE Love Letters. Complete 


olfstign, 35eceaim). “Box” 28. Bronx 
oN. 
106 ADVERTISING 


$islt-e'Sormafesa. 


‘AUTOMATIC Defrosting. Any elec 
trie refrigerator. Just plug in, Saves {00d 
fand electricity. No messy defrosting. Tim- 
Ing device guaranteed 2 years. $8.95 ppd. 
DEFROSTER CO. 901 Nims, Wichita 3 


PERSONAL 


BEFORE Advertising—eet instructive 

Ad-Golde rafebook 10e iteas developed. 
‘Agverusemeats prepared 

Advertising Awetcy” Establisiea 1800), 

Ghleseo 


“Yeu Cant tne 


“HOW Gan 1 Pind Oats” 
reeuly 


WORDS in 90 Weellles 64 
Dafne Hasty Jackson teuncsce 


115 DRAWING & ART SUPPLIES 
DRAFTING and azusts' galerie cate. 
pethousatas’ Hae deausible 
Hise “er ender) Gordon’ 
Chteage, 


tunities, Pargica 
Es Pads Wet 


Wh. 


Tibtrable Incxs™" "Now develop magnetic 
wee Nature Permute’® Wie | 
ky good” things of te! 
Secrets" of 


GL Box 6 


7 


utes the miseries of 
rotrudine piles? 

int information 
‘00-PS. Cleveland 


Bont Sulter. 31 
Jets) alienate 
“VALUABLE ig 


Tour months 


Mai 
sling aoe. Wright Publications. Memphis, 


8 Tennessee 


INFORMATION fo wngie peaple By 
Teatons ‘Consultant Dr B, 


fatal nuperman overnight: Flot every= ‘Box 315, Los Angeles 83. Callé 
i studying! "Memo “does, ail | LOE Sex 3 Nee SS 
Your thinking! ies uncanny? ions | —HYPNOTISM, — Self-nypnosis courses. 
your Welte:® Bijou. “Lna1-V3. Hollywood | Pree details. Oratt Publications W2, 601 8. 
MY caltertia | Vermont. os angeles §. Calif 

KLIP-JAR brackets (PE, March | MEXICAN Law. General Practice Atior- 
PB} se. strained baby ‘food jars" for | ney. 1209 arizona Street, 1 Paso, Texa 


istbte ‘storage, oF small parts staemby. 
Micke, plated ler bearer for 98.5, 


Pustinid Wiip-dat Stratford cons. 
IG Malls Three Month, 350, rear Name 
Bisechry #100. Harvey Teenie, De= 


iste 
‘cate, In 


tof, B-218, ‘Dutch Fiat,” Calf 


es, Let me show you 


Heulars, 


TATTOOING Outfits, Supplies Th 
peed List Pree. zetss nab Lester, Rock 


320___ CANDY MAKING 


8 | Sacrones erent Ole 
nom Rie eae ESL 
Orange. Jersey. me 


Fes 
In TREASURE FINDERS 


METAL Detectora The very Invest cir- 
galt Send eas, “Herre teen 
ean Deigctos, 2880 Liber A 


F SREiaGRT aniey] 


‘New i1-pound 


‘Counter A jfits goat 
pocaet 2 4,pounds weighs tra spss, 


mediate "aipmest ot 
S000, “Fither Hesesrch Eat Tae. Palo 
Bias 


 Bepcone aimnaieed mines, dor 
‘atural. Gold. shiver, 


‘Post Prager 
{Lon Angeles 53. Callt 

MEN'S Fashions change! ted 
negtncn's weal. Shopping, Serre Be 
Eine year, dollar P.O Box 542. Rock 


ford. tlimots 


“OPPORTUNITIES Galore” —interesti 
proiable Mailing. 10g. Valles, Box 23- 
ic. Brooklyn 1. New York. 


pana ene te gt 
a : 
| pai. ar ocin Baeat 


‘WILL, buy Stanley Steasr Engine JF any 
condition "P.O. Box 4290. Phila 44. Pa 


To2_ WANTED MISCELLANEOUS 


‘SCRAP, Mercury (Quicksilver) Tantalum 

bist neaten- cell Prod 
S Go. established 

Se Phuadeipnia 43, Pe 


‘& Moore | cises. 
| Sede-Ravatolt 


Eyesight through simple exer 
‘Complete instructions, $1.00. ich- 
‘pox 652. McAlester, Okla. 


‘DETECTIVES, pee eee, ga 
now: National 3011 Tacon. Tampa 6. Pla 
is NAME LISTS 

MAILING Liste executives and Engi 


nese, Write Columbia Graphs, Calum 
‘Connecticut. 


serremser 1950 19 


BEAUTIFUL! 


INEXPENSIVE! 


PRE-FINISHED 


PLUG CASTERS! 
USE REAL MINNOW 
PRESERVED FOREVER 
IN CLEAR PLASTIC! 


WOOD-PANELING 
You can cnatall yourself, 


© No finishing . . . we do it for you at 
the factory. 

© Concealed metal clip speeds and im- 
proves installation. No nails through 
the panel. 


e Fits perfectly over 16” studs for 


new construction. On old walls, you BINOCULARS. 


can nail clips right into plaster. | 6 (Mode in Germany) 

© Available in both birch and oak. | waite: Mai 

Other fine decorative hard- | tnded. Send check or money $3.9 
woods on special order. | 


MAIL THE COUPON FOR FULL INFORMATION ON MODERN ja, SHARPENER 


PLANKWELD for rsx 


GOLF COURSES © 


UNITED STATES PLYWOOD CORPORATION 
New York 46, N. Y. 


ler describing in detail the easy 


oF a oy + a ee biaaen, 


1 Enclosed is 10e, I'd like your booklet “Beautifal Wood 
for Beautiful : 


Neme—___ 


Street 


(Chey —_ ene ate_ 


QD Porutar science 


xs 


THIS DEAD BLADE still looks new 
but it blurs rain, smears muck, streaks 
glass, DEAD blades make dead drivers! 


WHAT LASTS FOREVER? Nothing does. 
This is especially true with Windshield 
Wiper Blades—even though made of finest 
natural rubber. Corrosive windshield film, 
wind burn and hot sun Baxe the life out 
of wiper blades, often in six months or 
less. Deap blades cause dangerous wind- 
shield smear. Dean blades make dead 
drivers. Make sure your car has live, new 
windshield wipers. 


Change Your Wiper Blades 
Next time you buy gas, change to Live, 


WHAT LASTS FOREVER? 


THIS LIVE ANCO BLADE wipes 


clean, clears rain, clears road muck .. . 
lets you SEE. Protects your loved ones. 


New Anco BLapes . .. RAIN-MASTER for 
Flat windshields... CLEAR-FLEx for Flat or 
Curved windshields. They fit all cars—wipe 
quicker and cleaner than any other blades. 


Mr. Dealer: Ask your Axco Distributor 
‘About the sensational new Anco Wiper Motor. 
‘A’ quick, easy replacement for lazy vacuum 
motors. Gives lots more power .. . lots less stall. 


THE ANDERSON COMPANY 
GARY, INDIANA 


REMOVE PAINT Electrically 


FROM ANY WOOD SURFACE—FAST! 


Weel, Electric: Paint Remover 
“of paint. enamel or varnish 


removes paint 


Sugar melting in hot tea." 
Rurring. scraping, sanding o 


Sharpened four ‘sided 
moving edge for eve 
5, trim and molding. Replaceable heating clement: Tool 


so siurdy you can Use it cold as finishing scraping tool on 


PREVENT 


OVERFLOW 
WITH 


RAIN-L-FLO 
GUTTER TUBE 


Eliminate stained walls, warped woodwork, 
flooded basements, mounting repair bill 
caused by gutter overflow. Forget the 
some task of constant gutter cleaning. Any- 
gone can install these handy 5 ft leagthe at 
bronze mesh, 3” ternally sup- 
ported by brass coil. Rain-L-Flo stops leaves, 
etc. from clogging gutters, allows water to 
flow freely. Proved by use on thousands of 
homes: approved by leading architects and 
builders. dealer is out of Ri 

send order 49c per. ft., mi 
order 60 ft. full ‘or 25%, 
advertised . Na- 


tionally dist ‘Nationally approved! 


ee 


foughest’ wood’ Cool, sure kip han 

Braves heater cord, re use, smi 
out 

Susly “for 


Moil this 
‘Coupon Now! 
TERRITORY 
STILL OPEN 
{for dealers, 


linted. surface to the 
like magic clean to the 
surfaces, woodwork. 


I Beet Send infor 


Flo. 
tress ale Cy Check 
closed se full payment, oF 


HEET KLEEN, INC. 


Sriubr ques Seren! 1% One. 


SEPTEMBER 1990 8] 


Keep roa like New 


BRUSHES. toot 


At Paint, Hardware, Dept., and 
Patent Cereals Co. 


HYDRAULIC Power Transmission 
with c d INSTANT REVERSE 


Shipping Woht. Only 
25 pax 


ATT CO. + ATHOL, MASS., U. 5. A. 


igh, uses % to oh HP 
Thourands in use since 1996 


DRAINS CELLARS, Lond TRAYS 
motor, Will not clog, 
LABAWCO PUMPS, BELLE MEAD 3, N, J. 


CIRCULATES OIL 
S600 
HANDI-GROMMET - KIT 


Pumps ogy yea 
(Aaa S00 For" wet “the Wiestaatoot.) 
Make Your Own Repairs To Your 


PLYWOOD BOAT Be 


‘te to compicte the boat shown. Send for tree 
‘all imodels as low as. 620.95 Preipht included. 


‘TAFT MARINE WOODCRAFT 


ware 
folders 


Dept. 5. 636 39th Ave... N. E., Minneapolis 21, Mina. 


GRAVELY 
\ 5-HP TRACTOR 


DOES 19 LAWN, GARDEN 


Lr 
BUILD 


STRONGER MODELS 


Seas weaned meal tome, 
suburban homes. 


+ ALL GEAR DRIVE 


It’s transparent, waterproof 
flexible and durable. 
Get a tube 


NEW! MINIATURE 
DUST MASK 


| DUCO CEMENT 


SILVER SOLDER TORCH & KIT $ 


ae ee a eee 


Know all the answers, 
INSTANTLY, with an 
A-C-1 WINDOMETER 


FOR AIRPORTS, 
BOATS, HOMES, 
INDUSTRY, FARMS! 


HEATING FAN 


Ae wa 


‘bide eyete Acc. Speed F ow the important farts shout ether instantly—and have them 


Bees eileen Sere one ta capes at 
ig ei ae SIND VELOCITY integers i, Win Tae, 
aoe he 
No. 5-6800.. $840 each....plvs postage WIND DIRECTION—bailt to aviation s 
ROTARY PUMP || cere rsesnarextprouon mae, sel gy Al 
poor pepe rye gene rages 
ney ny rary puma, aMetent- | | Sa" thalan'sl uty wants Coty al 


is"pumpe ele and liquids. Operating Te Speke ey 
"500 H.P.Ot. pump wil provide 
sporoximately 10 cable feet air ber ae NEVER BEFORE such gil al prcnon a this amusing pice! 
Tnelutes Joveloy cqusline tor Ma & AIRCRAFT COMPONENTS, INC. 
Baa TORT. Mish combust holes 1201 Woodland Avenue Benton Harbor, Mich. 


SEPTEMBER 1950 §3 


Tosy ond SAVE TIME, WORK, MONEY! 


operate Ss DU- Aw 


and “PEPPY PAL” TRACTORS 


These rugged walking or riding tractors are 
ideal for farm, truck garden, orchard, poultry 
farm. ‘Operate on a few cents an hour, 
child can handle them. 


Ss 
= 


alking 
Btrrow: 
jou te: 


rated foiders glving complete des 
bd price liste—write today! 


EASY WAY to fill cracks and | CRACK SHAW aias PORICE STC mALERAGIG” KA: 
holes in wood plaster and other | FILLER REGHECEA cod shonin sri sr, covumbus,o. 
FILLER dries hard as stone. a — 
SAVOGRAN WOOD PUTTY 
contains real wood — is easily 
tooled. Both are quick-harden- 
‘ing, non-shrinking — take paint 
beautifully. Repair furniture, 
floors, woodwork, tile, knobs — 


‘machines, for home, farm or shop--scooters, port 
‘ble sawralils, metal work 


1001 Uses! Big 1“Ib. can ONLY Suton” dian washers tat out 
Sg. Where Sou “buy pakite. ¢ 30x nat: ‘reeset instore 
COMI 
Write for Helpful Free Folder VALUABLE INFORMATION. Suon bi MEM 


avarrans MiG EN D 3 TROUBLE 
AVOGRAN FILLER REPLACE VRLEAGE, REGULATOR 


Yin AMAZING "ey ATTASE 
wooo 4 Ww REGULATOR 
DEPT, 36, BOSTON 16, MASS, GREATEST ASVANCEMENT INAUTO IGNITION 
purty SINCE THE SELF-STARTER 
se ce ecco oe E 
Pioneers Leaders 


DRIVE WITH OR WITHOUT BATTERY 

Nee Pertnatconaa: neaten sissarhst canoes 
AIR BENJAM | N AIR SCIENTIFIC ELECTRIC CO FO 80x 24202 StH Ceongs ome, 
RIFLES SHOOT WITH SAFETY Pisrous $ FREE COURSE! BIG PROFITS! $ 


BE SAFESHOOT WITH COMPRESSED AIR_ALWAYS. READY 
Nis Gartigge or Tank to Relea Racarg oot the et Flocks & jandblasts 
“GUN tose anpwnereinide ergutdcors—‘et a SAFE 


GLEAN--ECONOMCAL ‘Bl sein ih Aaa Powe 
rae Folder of “Latest Modsie 
BERIAMINAIN IRE Cn SS" Raaion stt'St. Vous £8 


CIRCLE CUTTER 


A very rugued tool for cutting holes up to 
4."Wehes: Special thuimb screw Instantly 


‘Mufflors—All Ford, Chev., Ply. 


All Burck, Pont., Olds., Chrys., T thant’ ‘Gril_ pres or saumre thank hand 
Dodge, Hudson, K.F., Pack., ete Brace types a¥aliale, Please apecity which 


V-8 and Mere. Duals 
(32-50 inet.) 


PRECISE MEASUREMENTS COMPANY 
842 Kings Hishway. Brooklyn 23, New York 


300 DAY FREE TRIAL 
5 7x50724m 
BINOCULARS 


Finest Precision Optics 
Buy Direct From Importer 


Olds V-8 Duols...$35 


I_outlast two ordinary mufflers ond 
‘More Speed! More Mileage!—plus a tone 


SANDEE MUFFLER CO. 5643 Corryne 
84 Porutar science 


ATTENTION 
CRAFTSMEN! 
HOBBYISTS! 


‘THE SENSATIONAL NEW 


MINISAW 


Now .... the only minia- 
ture circular saw that actually does many things 
big saw can do; -. and more! Most amazing prac- 
home utility and light repair tool you ever 
saw! 3° circular blade cuts wood, soft_mctal ‘and 
plastic up to 1” deep and at any angle up to 45°. 
Easy to attach. Fits Black & Decker and Skilsaw 
sands. Complete with attachments and $9 
tilting saw table only. 
Complete with saw and sander attachments $12.95. 
Black & Deeker—Skilsaw Dealers—Write for amazi 
‘Specify make of stand when orderi 


ees, , 


CLAYTON DIST. ‘AND MFG. INC. 


22548 Ventura (No. Hollywood, Caittornia 


SHARPEN. 


CIRCULAR SAWS 
LIKE AN EXPERT 


Start a NEW BUSINESS! 


oF Add to your present 
Repair Business 


SHARPEN DULL PIPE WRENCHES 


PIPE TAPS & DIES 
“GUM CIRCULAR SAWS 


Write for Information 


pos 
rigs & Rtrattonsas 


wine romp ety Feb 
rnteed 8 


eed” © HLECTAIC C 


4 


With MAGIKOTER You 

Paint Like An Expert! 
© MaoiKorex is sensational! You simply 
pour paint into sleeve-covered cylinder, 
then just roll the paint on! No laps, no 
runs, no brush marks! You get a beautiful 
finish, a professional-looking job. Endorsed 
by paint manufacturers — ASK FOR 
MaoKorex BY NAME at leading depart- 
ment, hardware, and paint stores. 

THE KENWILL CORPORATION 
jox 845, Dept. H, Cleveland 22, Ohie 


‘ond enamels 


To Build 


ROWBOATS 
BOAT KITS 
SS OUTBOARDS 


INBOARDS & 
_CRUISERS 


U-MAK-IT PRODUCTS ‘ew vores 


SEPTEMBER 1950 85 


WAR SURPLUS si 


PNEUMATIC RIVETER 
& CHIPPING HAMMER 


BUY DIRECT ‘ 
Fron 8,95 
FACTORY 


INDEPENDENT IRON WORKS 
Dept. ¢ 


s 11, Calif. 


PAINTERS’ 
STRIPING TOOL 


8G rorutak science 


| ter 


POWER MOWERS & KITS Pratt .S 
tow rsctouy raices Wa 
at nods 


DIRECT 


REAL ENGINE VALUE 


660 So. Lovers Lane 


There’s Nothing 
Like A 9 mam. 


LAHTI 


SWEDEN'S FINEST AUTOMATIC 


ARMS CORP. Dept. PS 
‘Angeles 15, Cail. 


TOUCH UP YOUR FURNITURE QUICK! 


NO_ EXPERIENCE NECESSARY FOR PROFESSIONAL JOB 


Announcing the New CUSHMAN 


EAGLE’ 


Sieh 
Se. 4 


WALNUT 
‘ROWN 
MAHOGANY 
‘BLONDE 
CHERRY 
MAHOGANY 
MAPLE 
BRUSH IN 
EACH CAP 


ZZ ‘\, 


‘The sensational New Cushman EAGLE is read; 
And, Boy" "Boy!—how you'll enjoy this entirely 
Rew thrill in motoring pleasure! It's big. husky, 
| Powerful, speedy! Has you moving at high speed 
within yards: Cruises up to 50 miles an hour out on 
the open road! Amazing fuel ec “up to 75 miles 
to the gallon! Luxurious. « big” motor-bike 
saddle seat mounted on double coll springs... . shock: 
absorbing springs on front wheel big ‘bal 
| tires: designed for comfortable riding as well as easy 
Meering and. long life. Powerful 2-wheel brakes, 
| 2-gallon (plus) fuel tank, Brilliant head-light, tall- 
light, Nothing else like it—and it's yours for only 
factory 


S. SENIOR CHEMICAL CO. WHITE PLAINS, H. Y. 


Long-time favorite for lowest 


cost. motoring! Thousands mies 
in use. Cheaper than bus va 
| fare'or operating your jana 


car. Handles easy. Slips 

| throughtrame, parks 
anywhere. Wonderful 
for Retting to work, 
school or. market 
making’ deliveries. 

| Famous Husky 
engine. 


BUILD A SNOWCAR] | SishmasScoot| 


Complete working drawings | | $5,0% Supe for 


$2.50. Can furnish any part or 
Cushman MOTOR WORKS, Inc 


complete factory built ma- 
NEBRASKA ‘U 


Rider Agent Plon 
‘Available 


‘chines, Por information, write: 
CALLAIR CO., AFTON, WYOMING 


NEW INDOOR CHARCOAL- BROILER 


MAKES LUSCIOUS CHARCOAL-BROILED FOOD RIGHT AT YOUR TABLE 


For the most lip-smacking eating you've ever 
known, charcoal broil steaks, fish, fowl, etc, 
CGHARCOOK! Proved over 90% smokeless, Slf- 
Stctilizing. Made of sickel-plated steel with 10¥4" 
grill, Ash and dcip pan eliminates dirt and 
grease. Requires no kindli tS Over gas OF 
electric stove in ‘thea burns for hours 
Pithout attention Also ideal for gardens, picnics. 
ag of finest hickory and hardwood char-' 

foal incheded free. Pricey only $495 complete, 
lus 234 pottage (Op seat COD. $4.99 plus 
postage. if not delighted. Order now! 


FOSTER PRODUCTS, Innc.- 659 Main st., pept. cK-21, New Rochelle, N. Y. 
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NEW.. 


first time ever 
available... 


Instantly, with twist of 
fingers, positive, visual 
setting at Full, Modi 
ied or Improved Cyl. 
inder choke—or any 
Point in between, 
LECT.CHOKE"* 

is not a separate device 
to be mounted on 1 
gun. Choke and gun 
are a unit, precision 
engineered and per- 
fectly coordinated. 

Many other de luxe 
features, including ven- 
tilated ‘barrel, thumb- 
operated safety, cus 
tom-type Monte Carlo 
stock of genuine 
walout. 


FREE—Cotolog on request 


3-shot shotguns / 
with VARIABLE > 
“C-LECT- 
CHOKE”* 


YouR 

DEALER'S 

No soles at 
tociory 


NEW 


BALL-BEARING 
BUMPER JACK 


© SAME PRINCIPLE OPERATES 
[AIRPLANE WING FLAPS, 


© HANDLE 


ROLLING BALLS REDUCE FRICTION 
A CHILD CAN OPERATE IT. 


AVAILABLE NOW 

THRoUGH your 

UNITED MOTORS DEALER \’ 
‘OR USE THIS COUPON. 


sm 


information about the new 
Saginaw jack, and where I'can buy ie 
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AMALING FUSION | 
“Paste Type” SOLDERS PE 
& 


Precision Mauser-type © 
Veemee Caliper 


Mganey Back 
"Sutrlntee: 


‘production. Order 
* fedey while our limited C8 supply 


GLOGAU & CO., INC. 


1904 W. Birchwood. Chleage 26, ttinols 


SENSATIONAL WORLD WAR 
BRAND NEW SOUVENIR 


R. H. VAZQUEZ & CO., Dept. 9-PS 


972 East Colorado Street, Pasadena 1, California 


amaziING INCREASED POWER 


FOR YOUR CAR, TRUCK or FARM TRACTOR 
THE "MAGIC-ACTION” TUR-B-LIZER 
WILL DO THIS: 


FoR You 


CHILD'S DUO-DRIVE SPORT CAR) crit 
Hit OF THe YOUNGER SIT $9495 = Hm 


Seats two (Age 2 to 8 yrs.) Steers 
ilar or Gain sides" Red 


LECTRIC MOTOR BARGAINS! 
YAHP Hi $800 THP AiR 34-50 
VHP 8 15-00 1YGHP tim 37-50 

Every, Motor fully Guaranteed 


ntLiaM, Devt. 
‘470 Metttoter street YY COMPARYS 27S: Bian. 


PASTE 


Sanding needed: Atpalnt and hardware viores,  le@flet 
Wilson-Imperial Company, 121 Chestnut Street, Newark 5, M1 


/ Used and \ 
adored 
EADING| 

UTDOORSMEN/ 


Everywhere! / 


2 
¢ "i 
& 
New streamlined stove cooks like a city gas range. 


Toycane lighting, Folds up nnd carries like & wulecase. 
bee your Coleman deaiet, 


WORE HOURS oF SY 


Floodlight 
(GULLY | ANTERN 


Floodlights 100-ft. area. 20 times as 
bright as wick-type lanterns. Instant 
lighting. Storm-proof. Safe. Can't spill 
fuel. Priced as lowas $9.95 in U.S.A. 
‘The Coleman Company, tnc., Wichita 1, Kansas 


Vip olen Srey i bearers aa oe 
and Coleman Lanterns. 


GOLDEN ANNIVERSARY 


FOLDING 
CAMP STOVE 


"Other Models Priced as low as $4.95 le U.S.A. 
“T have good food ina hurry with 
my Coleman,” says ANDY 
DEVINE, popular outdoors- 
man, movie star owner of 
Sportsmen's Tavern, Big Beat 
Lake, Californi 


(L 


says 
FORD, well-known 
outdoor writer and author of 
recent collection of dog stories, 
“AMan of His Own”. 


“L always get quick, dependable 
service from my Coleman,” says 
TED TRUEBLOOD, nation- 
ally known writer on’ hunting 
and fishing and author of "The 
Angler's Handbook”, 
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John Kieran’s 
Footnotes on Nature 


SAREN SAAR RA RRR SR REE SARE 
OUR 303rd ADVERTISEMENT z 


:REAL DIESEL: 


ENGINE!: 
bs $9.95: 


* 
* 
* 
$ © Idea! for planes, boats, midget cors * 
* © Actually runs ot 7500 RPM, produces 1/7 HP bs 

© Height a full 3/4 inches; weight 5 ounces * 
te Comestoyoucompletely assembled, ready oroperation * 


ae Wee ey 8 precinon dee! 
thine compete wir yinder and’ plan caret x 
eas ta ae 


na Be aoe te cart 
+ Eee nee senna aaa 
Sea SE eee Suet Oinbce “DEEL FOBT 
Send $2.95 plus 25¢ posta * 
 corHam HOBBY CORP. "*Ktw'vonx 55,1409” * 
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Pron” MILITARY TRUCKS 


at 
For Jeep, Dod: 

Brand New JEEP TOP and CURTAINS 
Fits all Miltery Jeeps. Also odoptable to Civilian Jeeps... $4Q-5O 
TRAILER AXLES 


With Single Wheels $59.50 With 

NEW STEEL WHEEL 
With Solid TIRE 

te With, Shaft. 1214 x 54 fs 


che 67 Ibe, ‘Pri 
Silsction ot government cont. €Gg 


se AUTO PARTS CO 


190! TROOST-GRI800-KANSAS CITY, MO. 


TAKE 3-DIMENSIONAL PICTURES: 
WITH YOUR OWN 35MM CAMERA 


ccainene SURPLUS 


1439 SE Grond $9 —-Pertlend, Oregon 


A 


Why do more shooters use Remington 
Ammunition than any other brand? 


‘An important reason is the superior performance of 

Remington “Hi-Speed” 22’s. Compare them, point 1 ils 
will 
TTT 


for point, with any other brand. Then you'll know 
why Remington “Hi-Speed” 22's are preferred by 
millions of shooter 
POWER—Ballistically balanced bullets, finest powder, 
uniform crimp . . . mean knockout POWER. 


SPEED—Remington’s progressive-burning smokeless 
powder provides increased acceleration for lightning 
muzzle velocity. 

DEPENDABILITY —Nickel-plated cases are extra-strong, 
extra-safe. Feed and eject easily in any 2: 


accuracy —Exclusive “Kleanbore” priming keeps 
your gun accurate because it cannot corrode barrels. 

Get more fun out of shooting. Get a box of Rem- 
ington “Hi-Speed” 22's today! 


ington 


eee 


‘ansont PRuMine 


Tighten Loose Handles 
To oe 


STUTZ BEA 


Use the “repairman’s 

standby” — Smooth-On 

No. 1 Iron Cement —to “o> 

anchor loose tool and 

cutlery handles, knobs, pulls, casters, 

clothes-hooks, bolts, screws, ete. You ap- 

| | ply it like putty — no heat required, It 
hardens like metal. And because Smooth- 

On expands slightly as it sets, your re- 

pairs stay tight. Buy Smooth-On No. 1 

in 13{-0z., 7-oz. or L-Ib, size at your 

hardware store. If they haven't it, write us. 


FREE Repair Ideas 


40 pages of time-saving, money-saving ways to 
1 


“The Car that made good in a day” 
Ai‘aito history? Once You assemble fi. you'l be the proud 
Owner of the most ‘prised "sports. car kn 
‘with plastic ‘wheels, hub cape, head. lamp 
Fadlator. horn and steering wheel. When cor 
Tous", 63.90 Twelve other mode 

32:50 | 1910 


SMOOTH-ON MFG, CO., Dept, 58. 
jerary City 4, N.S. 


$2.50 | 1903 
St9s | 1909 


| Horvestor. 82.95 


SMOOTH-ON 


THE IRON CEMENT OF 1000 USES 


PRICE HOW ciktitarsins YOURSELF 
REDUCTIONS g carbide Tp 


on all Crosley Cars! Ler = 


Crosley announces sweeping, ecrou-the-board reductions 
forall Crosley cor. Every model, including the recently 
i much lower 
Test 10 buy 
2 gallon of 


SUPER 
CONVERTIBLE 
Folding reor_ seo, 
wn windows 


Build your own JET ENGINE! 


Order these plans today 
A La 


Kets Chocineth 18s Ohta’ You son tham . 
NO SOIL! YOU can grow vere 


Now! A G-E sealed beam 
type headlamp for BIKES! | GEORORD Sh ol the 


posteard 
wowing how 


8 
Gives more light, | : ie ame ewvceeding 
does not grow dim! age 


Brings the same advantages to bikes as the 
famous General Electric “all-glass” sealed 
beam headlamp has brought to automobiles! 
Has own built-in reflector. Does not grow dim 
with age. Beam is five feet wide—thirty feet 
long. Operates on 5-volt hand-lantern battery 
or electrical generator used on bicycles. 
Now on sale at hardware and bicycle stores. 


GENERAL @@ ELECTRIC MARINE MART-DEPT.24-BUFFALO 7. N.Y. 
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~ Wonderful fun — 


ENDLESS GOOD TIMES 


RIDE A 


0 HARLEY-DAVIDSON 


f PY WYDRAGHDE 
W pleasures await you in mo- 


N torcycling, world’s greatest 
sport! Adventure, travel, thrills, fas 
1) cinating friends! Every trip is delight- 
fully different, every moment one to 
be remembered as you take in excite 
ing races, hillclimbs, endurance runs 
and go on gypsy tours, sightseeing 
trips and other club events, 

‘And what a difference it makes 
when you're riding a Harley-Davidson 
Hydra-Glide! Roughest roads smooth 
out like magic, hills fade away, day- 
Jong riding is really comfortable! Get 
your share of this exhilarating fun, 
You can own a Harley-Davidson on 
easy terms, See your dealer today. 


HARLEY-DAVIDSON MOTOR CO., Dept. PS, Milwaukee 1, Wis. 


Send me free copy of ENTHUSIAST Magazine filled with motorcycle 
action pictures and stories, also literature on latest models. 


th This 
Wate’ or wire Tor complete infervaion ‘days 


Spputony 0 ne op WAN precio oem ta moteryeto 
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It’s cheaper to buy 
PYROIL® 


Yes, PYROIL is much cheaper than 
repairs and much more convenient 
than having your car in the shop when 
you want to use it. PYROIL adds 
efficiency to your lubrication. It gives 
oil the property of adhering to cylinder 
walls—reducing friction wear between 
piston rings and cylinder. It also 
prevents gumming and corrosion. 


‘Ask the attendant at your favorite 
gas station to add PYROIL—and 
add miles to your car. 


Pyroil for Aircraft Engines 


Use Aircraft Pyroil B for lubricating oil, 
Alreraft Pyroil A for gasoline. 


PYROIL COMPANY, 
507 Main str 


PYROIL COMPANY 
507 Moin Street, La Crosse, Wisconsin 


T want my car to last and run properly, Please tell me 
more about Pyroil and how ic can accomplish this for me, 


Namen 


Address 


City OF TOW Moon State, 
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It’s easy to build handsome tables, 
chats ches, et. at home. 
Jour. spare. tine ‘with these ‘new 
Xoodworking: plans. 

rast 10c will bring you these use. 


ful instructions plas a_full_ size 
bottle of Rogers Gorilla Grip Glue. 
Rogers holds for a lifetime. ‘There's 
nothing like it for making or repairin 


furniture ‘Ask for Rogers at your local 


Hardware’ Store. 

Send 10c Now to Rogers Isinglass 

‘and Glue Company, Gloucester, 
‘Mastacbuietts 


LIGHTWEIGHT 
Now only $346.30 


MUSTANG, D% 


635 Ww. Colorado, 


Se tnat arn 
WEAVER SCHOOL OF REAL ESTATE (Est 1936) 
15 E. Pershing Road, Dept. PSB, Kansas City, Mo. 


“ FOR CABINS, TRAILERS, 
CONTRACTORS, BOATS 


, sar air-cooled engine- 


D.W. ONAN & SONS INC. | | 
2411 Reyalsen Ave, Minneaplis 5, Minn. 


' 
' 


Now 2 great SAVAGE hi-power rifles 


= auous wane. 99 
rearing ie 


‘The SAVAGE MODEL 99 is the world’s 
most famous lever action repeating rifle. The 
"smashing power” of the Savage .300 car 
tridge and the flac trajectory and extreme 
accuracy of the Savage .250-3000 cartridge, 
have made and kept the “99” “First in the 
Field" among big game hunters everywhere. 
‘The SAVAGE MODEL 340 is a compact, 
fast handling bolt action rifle priced within 
the reach of every shooter. Ic is chambered for 
the ever popular, dependable, widely a 
able .30-30 cartridge. Model 342 is cham- 
bered for the hi-speed, flat trajectory .22 
Hornet cartridge. Ideal for varmints and 
SSie small game. 
Saks. For "hi-power action” buy a Savage. At 
Fintinthe Ftd your dealer's. Write for free catalog. 


SAVAGE ARMS CORPORATION 
Firearms Division Chicopee Falls, Mass. 


SEPTEMBER 1950 95 


New RCA overseas teleprinter service by radio, first open to the public, now links New York and Holland. 


Now Flying Stenographers’s rw stal 


You are familiar with tele- 
printer service which delivers a 
typed message, by wire, at high 
speed. Now this useful service 
takes to the air on a person-to- 
person basis, and is spanning 
the Atlantic Ocean by radiol 
This new achievement, called 
TEX, was developed by RCA en- 
gineers and European experts. Its 
heart is an amazing machine that 
thinks in code, detects errors 
which may have come from fad- 


ing or static—and automatically 
insists on a correction! 


If, when RCA’ 
Ietter becomes 
instrument rejects the character and 
sends back a “Repeat, please” signal in 
fractions of a second — until a correct 
nal is received. Like other RCA ad- 
vances in radio, television, and elec- 
tronics, RCA’s TEX system helps make 
dio waves more useful to all of us— 
id in more ways! 


See the newest in radio, television, and 
electronics at RCA Exhibition Hall, 36 
West 49th St., N.Y, 
of America, Radio City 


RCA Research and pioneering provide a 
firm basis for the superiority of RCA 
Victor home television receivers—the best 
buy on the 1950 market. 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Television’ 
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They're sealed in steel 


and usable 


Smal bayer of lowell puie card day... 
NOW 4 10 SEE 
INSTEAD OF 3 | 


The Studebaker Champion | 3/4§72 
is one of the 4 lowest price | Sxésbsier 


jampion 
Custom 6-pass, 


largest selling cars | 2-00: sedan 
in America! 


Popular Science 
ghlights 
this Month 


Driver's Report: Famous speed mei 
Shaw takes you for a 110-m.p.h, 
"51 Packard. 


Vacuum Your Furnace: It won't hurt your wife's Movie-Size TV from Your Old Set: New adapter 
vacuum cleaner—and it will save you fuel and — gives you choice of three-by-four-foot projection 
get the heat up faster. 168 188 or a direct-view image. Page 232 


Dust Wrecks Cars: Come into one of the world’s A Good Paint Job Is Simple: But it's what you do 
dirtiest laboratories and see an automobile engine before the final coat that makes a professional 
commit suicide, 141 decorating job. Page 179 
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By Wilbur Shaw 
PS PHOTOS BY W. W. MORRIS 
OW LOCATION AT PACKARD PROVING GROUND 


EDITOR'S NOTE: For his first Report 
from the Driver's Seat, Wilbur Shaw 
takes you to the famous Packard Prov- 
ing Grounds in Utica, Mich. Climb 
aboard, and America’s best knownman 
behind the wheel will take you for a 
drive in the 1951 models, Other re- 
ports will come in succeeding months. 


HEN Packard invited me to try out its 

new models, in deepest secre I 

jumped at the chance. It offered three “firsts” 
with one jump: 

‘A grand old name for my first assignment 

as automobile reporter for POPULAR SctENce. 

A first whack at some brand-new 


ars, one 
of them with the highest compression ratio in 
the industry in standard-size cars—7.8 to 1. 


A first work-out on the Packard Proving 
Ground private speed track. Ever since Leon 
Duray was clocked at 148 miles an hour in 
a 90-cu.-in. Miller back in 1928. I've wanted 
to turn a fast lap on that track. I figured it had 
to be something special for Duray to post a 
record that has stood for ars. 

I was tickled to get a crack at these new 
cars because Packard's always had a name 
for advanced engineering, ever since the old 
Twin-Six. To tell the truth, I also brought 
along some misgivings, after I heard they 
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Cover by Reynold Brown 


Take a Ride In 
the’51 Packard 


boosted the compression. A lot of the wise 
boys don’t think a straight eight likes 
high compression. The crankshaft’s so much 
longer than a V-8's. they say, that it’s likely 
to develop whip at speed. I wanted to see for 
myself. 

Before I drove the new cars, Bill Graves, 
Packard engineering v.p., took me on a get- 
acquainted tour of the Proving Ground in 
the “200.” This is the smallest of the new 


1 wanted to get a running record of my com- 
ments on this car. So I took along a recording 
set and put it on the seat alongside of me, The 
immick on my head that looks like it was swiped 
rom a doctor's office holds the mike. I was sur- 
prised at some of my own comments while driving. 


—— 


Packards, with a wheelbase of 122 inches. 
There's also a “300” and a “Patrician 400"— 
that’s the fancy job at the start of this article. 
But let’s take a ride and I'll try to give you my 
impressions as we roll. 

When Bill turned into the track for a lively 
lap and a half, I began to see why the track 
was known for speed. Like the Indianapolis 


division. Next to him is J. R. Ferguson, 


chit automotive enginee On my ft is 
too by.ah day) staweing mi enter 


Speedway, it’s two and a half miles around. 


Its curves are parabolic. That enables you to 
turn the track up to 110 miles an hour with 
absolutely no side thrust on the car. If you're 
brave enough, you could take your hands off 
the wheel and let the car find its proper height 
in the turn, But this track would be no good 
for racing. There's only one high-speed 
groove, 


Driving on a Ski Slope 


Next, Bill Graves turned into the darndest 
labyrinth of twisting, winding, tortuous roads 
I believe I've ever seen. And I've hunted from 
‘car in Arizona! Presently we came across a 
hill as steep as a ski slope. I made a note to try 
it myself with the ’51 jobs. 

Back at the office, Bill slid out of the car. 
Tt was mine. 

Now, we all know that automatic trans- 
missions are here to stay. But I still get a lot 
of satisfaction out of using a clutch. The “200” 
had one. It was smooth. It required only 16 
pounds of pedal pressure, which is light. The 
travel of the gear-shift lever makes actual 
finger-tip shifting possible. 

First go, I headed back five rough miles for 
that hill. The car felt good. The accelerator 
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linkage was right—not too much travel but not 
too sensitive. The steering seemed high ratio; 
you had to wind it up and unwind it on a turn. 

At this point I turned on my Dictaphone 
Timemaster on the seat beside me to record 
a running account of my impressions. Here’s 
the playback: 


Report from Behind the Wheel 


They've given this car a soft ride. The 
shocks take the rebound well. On these wash- 
board sections you get a solid feeling and not 
one that you're floating with the wheels on 
the ground only now and then. | like the idea 
of using warning lights in place of the oil- 
pressure gauge and ammeter. 

‘My personal taste would be for a faster 
steering gear. High-ratio steering makes 
parking easier, with these wide-tread tires. 
But in these turns—they’re practically switch- 
backs—I don't know. You have to turn this 
wheel a lot of times to . . . it takes a lot of 
turning to get around a bend. 

(I'm going to have more to say in future 
articles about this steering problem.) 

But she straightens out nicely . . . Just 
take the hands off the wheel... This car has 
excellent directional stability. 

Wups, mudhole! There's the hill. It's cer- 


we started 
on. 
the left. On 
PS's editorial 


Betore 
confab 
Toft. 

6 


tainly impressive. They tell me the steepest 
gradient is 35.4 percent. 

I got out of the car to reconnoiter. Walking 
up the hill would be work for a mountain 
goat. It wasn't a long hill. But it was high. 

ll try it in low gear first. Not too fast. Up 
we go... Nice... Not a buck or a quiver 
or any laboring noises. I'm going to roll back 
down and try second gear. I'll get a little run 
for it. Let's not be unreasonable. At the bot- 
tom... Ten miles an hour. On the button. 


Wow, she’s cresting the hill like a thorough- 
bred! 


I didn’t try high gear. That would be ask- 
ing just too much of any car, On the way 
back I couldn’t resist thé temptation to do a 
half-lap on the track. We went up to 90 miles 
an hour on the speedometer without giving 
the “200” a chance to really get its wind. 


Trying Out Ultramatic 


The “800” was next. It was a beaut. A 
heavier car with a ich longer wheelbase. 
A two-pedal job—just a brake and accelerator. 
With the Ultramatic transmission the clutch 
pedal is gone. 

e most automatics, the Ultramatic 
creeps a little when you are trying to stand 
still with the selector lever in driving range. 
‘That may bother some drivers until they get 
used to holding with the brake. 

Like the “200,” the “300” is nicely ap- 
pointed inside. The visibility is wonderful. 
The hood has been lowered to reduce the 
blind spot on the road in front of the car; and 
you can even see your right fender! Wind- 
shield pillars are very narrow. If you can’t 
see out of these cars, you're blind and 
shouldn't be driving. 

The “300” with Ultramatic has 155 hp. 
at 3,600 r.p.m. and she runs at 7.8-to-1 
compression. That's squeezing it pretty tight 
for a passenger car, especially one with an 
L-head engine. L-heads usually don’t take to 
high compression as well as overhead-valve 
jobs. But the boost ought to increase power 
and relative fuel mileage, provided they can 
maintain volumetric efficiency. 


Crankshaft Is Stiffened 


Packard's put nine main bearings, instead 
of the usual five, in the engine of their 
“Patrician 400” line. With the crankshaft 
beefed up, they figure to march right on up 
with compression ratios as better fuels be- 
come available. 

‘One thing’s for sure: they’re going to have 
to keep carbon out of any of these high-com- 
pression engines, whoever makes them, or 
they'll cackle like a bunch of hens. 

With Devon Francis, of the PoruLan 
Sctence editorial staff, and Bill Morris, the 
magazine’s chief photographer, in the back 
seat, I drove toward the test course. On the 
way I did a little commenting: 

T'm going to do a half-lap on the track just 
for fun. This job moves away as though we 
had steam for power. The engine speed re- 


1 told Bill Graves that I wasn’t anxious to push 
his new car beyond its limits. That would be 
plain punishment. But he said to go right 
ahead. So I did. Here the car is performing a 
Herculean feat—holding fast on a better-than- 
eT ae grade with only the churning blades 


car. Nasa conlve ater nanthenane 
‘The picture really doesn’t do the hill justice. 
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quired to get torque is a bit strange to me, 
but this is a characteristic of all torque-con- 
verter types of transmissions. 

What I like is that you can get into direct 
drive in high range at practically any speed 
merely by easing off on the accelerator. In 
direct drive you have a mechanical connec- 
tion between the engine and rear wheels. 

They've done a nice job with this power 
plant. I can’t resist pushing it a little. Regis- 
tering 95. We haven't even reached the turn. 
For a car of this weight, with three of us 
aboard, that's moving right along. 

We had to pull off on the inside and stop, 
before crossing the track to the rough ground. 
This was a safety measure on a busy track. 


Could Use a Spinner 


Here’s one of those switchback turns. 
Whew! That's rough! But when I give her her 
head she straightens up. I've never liked those 
motormen’s knobs that people put on steering 
wheels. But I could use one now. 

There's a bit of a chuckle in the steering 
gear going over the washboard. Matter of 
adjustment. 

Here are the thank-you-ma’ams and dipsa- 
daisies, They're lulus! We're going fast 
enough . . . this is fast . . . she’s taking it like 
a well-mannered boat in rough water. ... This 
car has a good, solid feel, that’s for sure. 

Now, I'd like to pause here to say that these 
new torque-converter transmissions are just 
as new to me as they are to the average 
motorist. Remember, in racing cars we try 
to keep as many things off a car as we pos- 
sibly can, 

We headed for the killer-hill because I 
wanted to see what P: d's Ultramatic 
would do under these tough conditions. 

This time, with three of us in the car and 
about a 15-m.p-h. run, we sailed up over that 
hill in high without a whimper. At the top I 
reversed momentarily to start backing down. 
‘Then I put the selector lever in drive position 
and let the car down, using forward driving 
power as braking power. 


Transmission During Roll-Back 


T’vve often wondered what would happen 
if an inexperienced person got stopped with 
‘one of these transmissions on a steep grade. 
Now I know about the only thing you could 
do wrong during a roll-back would be to put 
the lever in reverse and bang up the back. 

After lunch Bill Morris wanted to get some 
speed pictures on the track. I was anxious, I 
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admit, to see how it would perform in the 
speed department. I'm certainly not an advo- 
cate of high speeds on the highway. Let’s get 
that clear. But speed is a rough measurement 
of power. And plenty of power lets people 
cruise at a reasonably high speed without 
punishing their engines. 

Devon and Bill Morris, with his camera, 
got into the back seat. 

I don't propose to make any acceleration 
tests with this car. It’s not a hot rod. It’s mov- 
ing away from a full stop smoothly. These 
torque converters at the present state of the 
art are no match in acceleration for a good 
mechanical transmission. Correction—I mean 
with the lever in driving range. If you want 
a jackrabbit start, put her in low for the first 
spurt. Then flip her to “Drive.” But, for me, 
that sort of thing outside of competition is 
silly. 

Are you fellows set? Let's stretch this baby 
om 110 m.p.h, and Going Up 

There’s your 100. We're still in the first 
turn. We're coming off the bank. We ought 
to find a few more knots now. We are. There 
it is! Got it, Bill? Hear me, back there? Got it, 
Bill? It’s 110 on the speedometer. Going up, 
too. Let's see if she'll hold that through the 
turn, Yup! That's probably a good, honest 
100, allowing for normal instrument error. 

We actually picked up some more speed 


This Month's Shaw-ism 


The greatest safety device that will 
ever be used in an automobile is the 
knob a driver hangs 


his hat on. "Ma 


even though the speedometer didn’t show 
There's a smell to speed, if you've driven 
races. You can feel it in your engine revs 
and the way the terrain goes by. 

It was such a soft ride that you couldn't 
even feel the expansion strips in the track. 
I swayed back and forth over the longitudinal 
strips to see how the car would react. She 
was stable. 

As we slowed to a walk I glanced at the 
heat indicator, She wasn’t sweating. There 
was no indication of temperature rise under 


the full-throttle running that she had done. 

As we drove back to the office Bill Mor- 
ris, running his fingers through his big shock 
of white hair, commented: "That's the fast- 
est ride I've ever had on wheels.” 

For me, it wasn’t the fastest, but it was 
one of the pleasantest. I'd finally driven that 
magnificent Packard track, and in a fine auto- 
mobile. END 


For a mechanical close-up of the 
new Packards, see page 120. 


Remote Controls Run Pipe Line 1,000 Miles Away 


Aan ata desk in New York dialed a num- 
ber on a teletype machine the other day, and 
opened valves and started pumps on a pipe 
line a thousand miles away. He was operating 
the world’s first remote-control system for the 
“sequenced” flow of petroleum products be- 
tween a refinery and cities served by the pipe 
line. The Shell Oil Co. needed such a system 
to prevent snarls in feeding and valving the 
line. 

The pipe line—between the refinery at 
Wood River, Ill., and Columbus, O.—handles 
a great variety of products. It valves them off 
under pump pressure in any given quantity 
in response to the schedule sent by a dis- 
patcher in the New York home office. 

The system does more, however, than 
merely open and close valves and start and 
stop motors in response to dialed instructions. 


Dispatcher in home office skyscraper uses this 
dial system to transmit orders and get informa- 
tion at stations in New Douglas, Effingham, and 
Dennison, Ill, and North Salem, In 


The dispatcher can find out how much of any 
product is being delivered at a discharge 
point by dialing another number combina- 
tion. Automatically, he gets a teletype reply. 

The coded teletype signals operate sole- 
noids and motors. The dispatcher gets infor- 
mation on deliveries by an electric reading of 
suction and discharge pressures. 


Diagram shows signal transmission from New 
York to pumping stations on Shell pipe line. 


With entire pipe line on diagram before her, 
technician records information on petroleum- 
products flow. System was devised by Shell, Gen- 
eral Electric, and A-T.&T. engineers. 
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Elephants Fit on Big TV Stage 


Yup, those are elephants in the television 
studio. There's room for these representa- 
tives of the Ringling circus—as well as herds 
of cattle, mounted cowboys, moving vans, 


Mercury Wagon Has Flat FI 


A Far floor from the driver's seat to the 
end of the tailgate permits carrying long or 
wheeled loads in the newest Mercury sta- 
tion wagon. To provide this space. the tail- 
gate locks horizontally, the rear seat folds 
forward flush with the rear floor, and a 
removable floor board covers the inclined 
part of the floor. On the exterior. plywood 
panels have been replaced with mahogany- 
grained steel to increase the car's rugged- 
ness. A similar panel is on the tailgate. 
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prize-winning hogs, and big brewery wagons 
—on the unusual stage of WBAP-TV, of Fort 
Worth, Texas. The outsize performers walk 
through “Video Lane,” a passageway made 
by cutting two 12-feet-high by 15-feet-wide 
doors in opposite outside walls of the studio. 


Telecast Movies Improved 


THE movies you see on television should 
look better when helped by the two devices 
displayed above by O. B. Hanson, NBC 
chief engineer. The Orthogam amplifier 
(left) smooths the contrast range in 35-mm. 
theatrical films, improving the naturalness of 
skin tones particularly. The special West- 
inghouse high-intensity mercury lamp in his 
other hand adds sharpn id detail in 
inescope recordings”—movies of 
television images used for rebroadcasting. 


Parking Garage 
for Yachts 


yachts in this big hangar rest 
Most of craft in 

picture are 30 to jong. On about 
minutes’ notice, any boat can be towed by trac 


Dry-land moorings in hangar keep 
craft safe from the elements but 
ready for use on minutes’ notice. 


DRY-LAND garage parks yachts lik 
in the heart of Miami. When 
puts it 


motor 
an owner wants his boat, the gara; 


tor to elevator and put in water, Owner may 
board his craft while it is still in hangar, or 
nd have it waiting for him afloat 


phone ahead 


in the water. On his return, it takes it out 
again, 

Even 50-and 60-footers are easily whisked 
in and out of their natural element by a 
vertical elevator of the Merrill-Stevens 
“marina” or yachtin; ut Dinner Key 
A huge hi once usec 


center 


on Biscayne Bay 


dolly. Tt pauses 
ndlers check position of padded 
They serve to 


steady craft 


Yacht reaches top of levator 


commodate boat twice as long. Army-surplus 
power winch, designed to refloat grounded land- 
ing craft, raises platform by cables’ at corners 


by transocean seaplanes houses the craft 
ashore. 

Yachts moored at docks take a beati 
the Florida climate. Warm salt water 
hot sun work havoc with paint and varr 
Every three months, bottoms need repaint- 
ing with anti-fouling paint to discourage 
barnacles and grass 

Land-parked yachts, in contrast, are safe 
from sun and salt. A glossy racing enamel 
can be used on a bottom, adding up to five 
m.p.h, to speed. And hurricane warnings 
needn't worry a man whose boat is indoors! 

An owner doesn't have to bother with 
docking, bailing, and handling lines at the 
end of a day's trip. He turns over his boat 
to the handlers and forgets it. He can run 


Yacht comes ashore as tractor picks up end of 
dolly with hydraulic lift, and tows craft from 
elevator to hangar, across concrete ramp built 
for ocean planes and able to withstand great 


- 
2 Em « 


“lose-up view shows how boat rests on steel 
dolly, braced by sliding chocks, This end of 
dolly’ has wheels. Other end has stumpy legs, 
lifted from ground when tractor tows dolly. 


his own boat, and still keep his hands and 
clothes clean. More than 100 craft of all 
sizes are floated and landed at the yacht 
garage on a busy Sunday, far more than 
could be handled by a conventional “marine 
railway,” or inclined track. 

Each yacht has its own “parking” dolly, 
a form-fitting cradle on wheels. A tractor 
trundles it on this dolly to the elevator plat- 
form, which then descends until the craft 
is afloat. The reverse operation lands the 
boat. After a yacht pulls into the landing 
slip and cuts its engines, an average time 
of two minutes suffices to park it in the 
hangar. 

You can't park your car in a commercial 
garage much faster than that. END 


weight. On way, fresh-water rinse with hose 
washes salt off hull, Dry-land storage is said to 
make paint and varnish last long time. Once-a- 
year painting keeps many craft looking like new. 


1 Samp Car to Telescope. By pulling 
out an inner body, this car can be con- 
verted into sleeping quarters and kitche 

The seats fold down to form a bed, while « 
collapsible stove and sink stowed in the floor 


In the 
closed, driving position, corresponding side 
doors on inner and outer bodies operate as 
single units. 


kitchen headroom in fair weather. 


Harness to Hold Roasting Fowl. Fas- 

tened around a chicken or turkey by 
means of hooks that latch into rings, this 
roasting accessory holds the wings and legs 
close to the body of the fowl and allows 
the bird to be turned readily as it is cooked. 
The holder is made up of flexible sheet-alu- 
minum links joined by rings. 


Turn the page, please, for three more new ideas. 


Hanger to Fit on Door Hinge. Here's 

a coat hanger that can be put up without 
using screws or nails. It fits over the knuckle 
of a door hinge and is held in place by the 
hinge pin. The hinge pin is simply pulled, 
inserted through a hole in the top of the 
hanger, and driven back into place. No holes 
need be made in the door. 
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Hatches to Free Bus Riders. If a bus 

fitted with these roof escape hatches turns 
on its side in an accident, the hatches would 
pop open automatically—perhaps saving 
lives in case of fire or panic. A heavy weight 


5) Fake Shrubs to Test Planting. The 
effect of a landscaping plan can be pre- 
checked with these shrub silhouettes. The 
silhouettes, made of plywood or similar 
material and painted green, are fitted with 
magnetic fasteners that, together with mag- 
nets on the stakes, make it easy to shift or 
interchange the “shrubs” for effect. 


Patents un these inventions have heen granted ta: 1. A. Carmichael, Tujunga, Calif 


in a cam-operated latching mechanism and 
gravity do the trick. When the hatch is 
moved to a vertical position, the weight falls 
and operates a cam that draws the two latch 
bars in to free the hatch. 


Windows to Work Like Shades. De- 

signed to provide a double barrier against 
the cold, this “storm” window is mounted 
on the inside and can be adjusted up and 
down like a window shade. Made of clear, 
flexible sheet plastic and mounted on a 
spring roller, its side and bottom edges fit 
in grooves to form an air seal. 
2. H, Daria, Akron: 3. A. Hunt, Lethbridge, 


Alberta, Can; 4 R. Kerr, Detroit: 5, R. Mets, Farmington, Mick; 6. E. Peromi. Bayside, N.Y. end H. Weimann, Youkers, N.Y. 
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Thunder Makes A-Bomb Sound 

Wantep: Sound of an A-bomb. To re- 
create the blast for “The Quick and the 
Dead” radio series, NBC sound engineers 
started with the 16 thunder records and two 
specially built “rumble frames.” As shown 


TV Shop Rides in Truck 


Mayse it looks like an ordinary delivery 
wagon, but this truck also advertises, sells, 
installs, and repairs television sets. A public 
address system spreads the name—and tele- 
phone number—of Electro-Crafts Television 
all over Kansas City, Mo. The antenna stick- 


above, they were played in Radio City’s 
Studio 8H, the world’s largest, where the 
acoustic qualities helped the effect. Two 
magnetic tapes recorded the “atomic” thun- 
der. The tapes were re-recorded a little out 
of time, then re-recorded again, thus com- 


bining 128 thunder records into one, 


. Ltt) Rds s 
ing through the roof can be raised 40 feet 
and turned in all directions to determine 
the correct installation for any area. And the 
back of this Dodge Route-Van has a com- 
plete demonstration and repair room (above, 
right) where even a six-footer can work 
without stooping. It has a TV monitor. work- 
bench, generator, and instrumenis. 
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First job in tactical air war is to drive em 
aircraft from the sky. This keeps their fighter 
bombers off the backs of our infantry, allows 
our planes to do their work unmolested. 


Second tactical job is interdiction. 
means shooting up supply and communication 
lines, railroads, bridges, road junctions, truck 
columns, to stop enemy’ reinforcement. 


Can Our Jets Support 
the Guys on the Ground? 


When the going gets tough, the foot- 
soldier wants a big, quick bang to 
clear the way. Can the jet deliver? 


By John F. Loosbrock 


DRAWINGS BY JO KOTULA 


OREA has shown that. for the GI on the 

ground, war hasn't changed a bit. It's 
still mud and cold rations, ey 
fatigue and the whine of in 
Talk with him about push-butt 
and he'll spit in your eye. He doesn't give a 
hoot about unification and budgets. He only 
wants the answer to the $64 ques 
“What's in it for me?” 

One answer is a big, quick, murderous 
bang in front of him, clearing the way when 
the going gets tough. He first got it with 
crude cannon, then horse artillery, motorized 
artillery, tanks, and finally, airborne fire- 
power. Our air-tank-artillery team was the 
big deal in World War II. 

But how does the jet fit that picture? Can 
it clobber those enemy tanks that are hold- 
ing up the foot-sloggers? Does the Air Force 
fly too high and fast to help the man on the 
ground floor? Why, in Korea, call on the 
ancient and honorable (and prop-driven) 
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North American F-51 Mustang for ground 
support when we've heard nothing but jets 
for years? To the guys on the ground, are 
the jets just a lot of hot air? 

‘As an ex-doughfoot, these questions had 
been bothering me for a long time, even be- 
fore the current fracas started. So I did a 
little traveling and a lot of talking—with 
beribboned generals and warwise sergeants 
—and to all ranks in between, 

I few down to Eglin Air Force Base, Fla., 
where the Air Force demonstrates, with 
nd very loud 
its ability to give close-in support— 
with jets. 

I visited the side-by-side headquarters of 
Gen. Mark Clark, Chief of the Army Field 
Forces, and Maj. Gen. Robert M. Lee, then 
head of the Tactical Air Command, at 
Fortress Monroe and Langley AF Base, Va., 
respectively. 

To round out the picture, I flew to the 
Caribbean last spring to observe Portrex, 


——______} 


Third job is toughest, the close-in support 
of infantry, With rockets, bombs, and macl 
guns the planes blast away at tanks and strong- 
points that are holding up the foot-sloggers. 


E Thunderjet is U. S. Air Force's 
best ground support fighter-bomber. It can carry 
as many as 32 five-inch rockets (above) or 


the joint Army-Navy-Air Force maneuver. 

‘And I concluded that no one knows all 
the answers about jets—yet. And that the 
hard and fast answers are going to come out 
of Korea and other trouble spots where the 
cold war may turn hot any minute. 

The Air Force still figures it has essential- 
ly the same three jobs it had in World War 
Il, in support of ground troops. First is gain- 
ing air superiority, knocking the enemy out 


Ground crewmen loud the rocket mounts of 
the F-84E with 5-inch HVARs (high velocity 
aerial rockets). Retracting mounts disappear 
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varying combinations of bombs, rockets, and 
m fire bombs. It mounts six .50-caliber 
achine guns in the nose for strafing missions. 


of the sky. Then our own planes can fly 
safely and our own infantry isn’t getting 
beat up by the enemy air force. 

The second task used to be called “iso- 
lating the battlefield.” Now they call it “in- 
terdiction.” That means hitting communica- 
tions and supply lines—shooting up trucl 
columns and trains, bombing road junctions 
and bridg reas where troops concentrate. 

The third phase is the one that really 


into wings after firing, climinating drag of old- 
style fixed mounts, enabling pilot to get max- 
imum speed and maneuverability for combat, 


interests the doughboy—bona fide close sup- 
port—hitting tanks, strongpoints, anything 
the artillery either can’t reach or knock out. 

To do these jobs the Air Force stands by 
the jet. They figure a tactical airplane must 
be able to do three things: 

1) Stay alive in the air; 

2) Hit with bombs, bullets, and rockets; 

3) Have the range to reach and fight 
over the target. 

Take the first consideration. If you're 
going to be shot down by an enemy fighter 
almost before you get your landing gear up, 
you're not doing the doughboy any good. 
Look at what happened to the Luftwaffe. 
The lumbering Stukas did a tremendous 
job for the German army until they ran into 
first-class fighter opposition. Then they fell 
like ducks on the first day of the season. 

It's almost mathematical: the conventic 
al fighter is to the Stuka as the jet is to the 
conventional fighter. And, since your air 
plane is just an extension of your gun plat- 
form, your first job is to get where you 
need to go with it-and back. 

We could use the conventional F and 
the Douglas A-26 Invader in Korea when 
the Reds had no jets in the air. But with 
jet opposition the safest place for the prop- 

plane is on the ground. Or so the 
ns. 


i ied earthward 
3s its load during 


as a 
test run at 
in firepower 


Some critics say the jet flies too fast for 
the pilot to spot and hit ground targets. 
But, says the Air Force, a jet doesn’t have 
to fly fast. When it’s over a target it can 
be throttled and flapped down to, say, 300 
m.p.h. And then it compares favorably 
with the prop-driven plane. 

Plot it graphically. Take such items as 
load factors during turns, radius of turn, 
and rate of turn, and plot them against 
speed—for both types. The curves in all 
three categories will intersect somewhere 
around 300 m.p.h., indicating that, per- 
formancewise, the jet and the conventional 
fighter are nearly identical at that speed. 

The doughboy asks two more questions. 
How much stuff can you throw at a target? 
And can you hit it? Both fair questions. 
Here's how the jet proponents say their 
equipment measures up. 

It's true early jets were deficient in 
firepower. But from the beginning, pilots 
of the Lockheed F-80 Shooting Star re- 
ported it was doing a pretty fair job in 

though it’s so obsolete that i 
isn’t being manufactured any mor 
» was its greatest draw 
nious Air Fore 
dy has made the 


But 
officer in Japan 
80 a more effective 


w wing-tip tanks 
ised its fighting time over the target 


batteries 
ary wing 
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from 20 minutes to an hour before the pilot 
had to run for home. 

And the F-84 Thunderjet, backbone of 
the Air Force's tactical air arm, not onl 
has greater built-in range, but packs a 
punch that makes its wartime elder broth- 
ers look like peashooters. 

It mounts six .50-caliber machine guns 
that spout 1,200 rounds a minute, compared 
with World War II's 700-800. It can tote 
up to 32 five-inch HVARs (high velocity 
aerial rockets) in lightweight, flush-typ 
retractable racks. That firepower equals a 
salvo from eight four-gun batteries of 105- 
mm. howitzers. Or it can carry eight five- 
inchers plus two Tiny Tims (11-inch rock- 
ets). Eleven inches is getting up in the 
naval gun class. And once the load is 
dumped, it’s up in the 600 m.p.h--plus class 
as a fighter. 

When it comes to hitting a target with 
all this stuff the jet is good. It no 
torque, so pilots like its steady gun plat- 
form. And electronic improvements may 
lead to sights that do everything but fly the 
plane. And maybe even that. Bombs have 


ting board in Tuctical Air 
Center keeps track of planes in 
air, Aleman plotting dots ‘write: backwards 40 
control officer in front of board can read it. 


been redesigned to get better ballistic be- 
havior at high speeds. 

Some say jets are vulnerable to ground 
fire. Air Force experts say no, and point to 
heavier spars and members that help with- 
stand battle damage. The jet’s bigger fuel 
load introduced a fire hazard that has been 
taken care of with a technique called 
“purging.” That's a system of pumping an 
inert gas into fuel tanks as they empty 
The jet-engine compressor is extremely vul- 
nerable to gunfire, but it takes up relative- 
ly little space and can be protected with 
armor. 

A it these advantages you have to bal- 
ance the jet’s inherent drawbacks. At the 
low altitudes necessary for tactical opera- 
tions they gulp fuel voraciously. Better en- 
gines and improved fuels, however, are eas- 
ing the fuel-consumption problem a little. 
But it’s still a headache. 

Long take-off and landing rolls are a 
serious problem, especially when operating 
from hastily built strips. The Navy licked 
the landing puzzle on its carriers with cata. 
pults and arresting gear, Maybe some 


Shown below is an Air Force ground control 
party, directing fighter-bombers. onto infantry 
targets. Parties work closely with infantry, some- 
times spot targets from small liaison planes, 


we 


Pilots say jet is steadier gun platform than 
prop-driven plane. Sketches show why. Pro- 


thing similar can be worked out for land- 
based operations. The British have even 
tried landing wheels-up on sponge-rubber 
pads, And RATO (rocket-assisted take-off) 
will be used freely in wartime, when ex- 
pense is no object. 

Another tough nut is the business of tar- 
get designation—whether you fly a jet or a 
conventional plane. You can’t hit your tar- 
get until you find it. And a doughfoot can’t 
just stand up and point at the tank he wants 
you to clobber. 

Visual methods, like marking the target 
with smoke, or setting up a bomb line be 
yond which you didn’t dare release your 
bombs, worked only fairly well. The best 
system seems to be that followed by the 
Marines, pioneers in close ground support. 
They put control parties on the ground who 
talk the pilots right onto their targets. The 
fact that Marine pilots and ground officers 
have the same basic ground training help 
this system work well. The Air Force, too, 
has ground control parties equipped with 
radio, who spot both from the ground and 
from light liaison planes. 


IFF for Foxhol 


Electronic gadgets that would allow 
blind bombing of front-line targets without 
hitting your own troops are another future 
answer. The ideal solution would be an ex- 
tension of the IFF (Identification Friend or 
Foe) that planes used during the war. 

That's about it, pro and con. We still 
don’t know, for sure, whether the jet is the 
answer to close aerial support for infantry. 
Korea can’t be used as a true test for several 
reasons. When the fighting started, we had 
no fighter strips in South Korea, so jets had 


SEPTEMBER 1950 [7 


ss 


peller torque twists plane to right, Jet has no 
prop, hence no torque to be compensated for. 


to operate from Japan, 200 miles away. This 
has been described as expecting Jackie 
Robinson to cover second base from the 
Brooklyn dugout. 

Ground to air communications in Korea 
were meager in the early days. Pilots had 
to hunt for targets of opportunity, with not 
much time to do it after the long flight 
from Japan, 

And, unfortunately, the F-84Es weren't 
available when war broke out in Korea. 
They were grounded with engine-bearing 
trouble. And although they're back in serv- 
ice now, we didn’t get a chance to give our 
best ground-support jet a workout when it 
was needed most. 

And until we do, we're not going to 
know exactly where we stand on this ques- 
tion of the jet and ground support. Maybe 
the jet alone is the answer. Maybe we'll 
have to go back to the conventional plane. 
But you can bank on one thing. If jets 
can't do the job for the infantry, they 
replaced by something that will. 


North American B-45 T: the Air 
Force's high-speed operational mainstay 

light. bombardment ‘eld. ‘Here it-aln 
off the ground in a roc 


“Just like Mother m says happy customer 
at Joe Gregor's Avon Park, Fla. bakery shop. 
ly when 
minutes. 


Brown 'n Serve rolls look white and pa 
purchased, but turn golden brown in 


Rolls You Buy. Then Bake 


OE GREGOR, bakery owner down in 
‘Avon Park, Florida, was carefully tend- 
ing a large batch of baking rolls when 

the town fire alarm began to wail. Joe, also 

a volunteer fireman, had no choice. Know- 

ing that the half-baked rolls would be 

ruined, he nevertheless shut down his oven 
and headed on a dead run for the firehouse. 
Returning later, he was about to throw 


How it happened: When alarm sounded, vol- 
unteer fireman Joe Gregor turned off oven, ran 


for truck like this, leaving the rolls to spoil. 
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Returning to bakery, 
fallen. He put them 


out the spoiled rolls and start over again 
when he noticed something curious. The 
rolls had not fallen as he had expected. 
Just for the fun of it, Joe fired up the oven 
again and put part of the batch back in. In 
a few minutes the rolls had turned a rich, 
golden brown. Joe took them out, tasted 
them, and found them the best he had 
ever made. There was only one problem. 


Joe found rolls had not 
ack in oven, browned 
them, and discovered they were best he'd made. 


js salesman James Taggert (cen- 
ste, and sent samples 
Company’ promptly bought 
process, made tests, then gave it to industry 


Once allowed to cool, the rolls became too 
hard and crusty. Why not sell them un- 
finished, a friend suggested, and let the 
customers brown them in their own ovens. 

That was the beginning of Joe Gregor's 
Brown ‘n Serve rolls, destined to become 
nationally famous. Now, for the first time, 
housewives could produce truly fresh-baked 
rolls without the time and trouble former- 
ly required. They browned in only seven 
minutes—no longer than it took to heat up 
ordinary rolls. Unbrowned, they stayed 
fresh for two weeks in a refrigerator, and 


Betty Crocker Kitchens ran hundreds of tests 
on new rolls, found they needed slightly warmer 
and firmer dough than ordinary rolls, lower bak- 
ing heat, and slow, draft-free cooling. 


indefinitely when kept in a freezer cabinet. 

The idea caught on fast, and soon 26 
Florida grocery stores were featuring the 
tasty new product. General Mills, intrigued 
by the process, persuaded Joe to sell the 
ecret, then turned it over to the entire bak- 
ing industry for free use by all. 

Since then, the method has been applied 


to a fast-growing number of ery prod- 
ucts, including buns, breads, sweet rolls, 
coffee cakes, and even Danish pastry. 


Here’s one “half-baked” idea that really 
paid off. END 


New British Jet Has Sweep Wings. Single Tail 


A newcomer to Great Britain’s twin- 
tailed Vampire jet fighters, this new single- 
tail jet fighter is called the Hawker P-1081. 
The plane is reported to be capable of 
speeds in excess of 600 m.p.h. It is shown 
here after its arrival at London Airport for 
its first public exhibition. The single tail 
is a departure from recent British practice. 


tl 
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(New carburetor in Packard is pointed out to 3-point rubber suspe 

Wilbur Shaw by William HL Graves, vice presi- tion damper. Blower beneath G 

dent of engincering, at Packard Proving Ground wovide pressurized fresh air to passengers at 
in course of inspection of new cars. Engine has low car speeds during warm weather, 


of the 51 Packard 


By Devon Francis HE first automobile company in the U. S. 
PS PHOTOS BY W. W. MORT to place a straight-eight L-head engine in 
mass production—back in 1921—last month 
introduced the highest compression in the 


a “ = Ea Bia 
jean, light frame of “200” model is ona wheel- 400” models (replacing 1950's Super and Cus- 
base of 122 in., 2 in. greater than on 1950 model tom) remains unchanged at 127 in. All models 
it replaces. Wheelbase of “300” and “Patrician have almost 9 in. ground clearance. 
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upright sticl i 
from driver's seat. Windshields have maximum 
width of more than 56 in. Fore-aft adjustment 


industry in standard-sized cars. The ‘51 Pack- 
ard, as Wilbur Shaw remarks in his Report 
from the Driver's Seat in this issue (page 
100) ible with a ratio of 7.8-to-1. 
With a new type of automatic spark con- 
trol and a leaner mixture in these new en- 
gines, Packard expects to get from two to 
three more miles from a gallon of gasoline at 


speeds between 20 and 45 m.p.h. Above that, 
they will deliver about a mile more to the 
gallon than at present. 


To reduce hood height to 43.8 in., water pump 
and fan were lowered. Lowering pump also in- 
sures cooling even when water level is 


\droom in front is 36 in., 
tin rubber. Fuel 
Red to taki 
boost of 3 over the equivalent 1950 model. 


Packard now offers a greater choice of 
horsepowers without increasing the number 
of engine models on its production line. 
Here's how: 

For 1950 the company offered engines of 

135, 150, and 160 hp. For 1951 there are 
still only three basic engines, one of 288 cu. 
in. displacement, one of $27, and a third of 
327 but with nine instead of five main bear- 
ings. The horsepowers available—135, 138, 
150, and 155—spring from compression ra- 
tios ranging from 7-to-1 to 7.8-to-1. Premium 
fuel is a must for engines with 7.5 and 7.8 
ratios. 
The company has also completely re-done 
its models. The entire frame and body, in- 
cluding the side rails, roof rails and pillars, 
are built of box-section steel for greater rigid- 
ity, weight-saving, and safety. This is evident 
in the ultrathin windshield pillars. 

The Ultramatic transmission (PS, June "49, 
p. 139) has undergone refinement. Its oil 
cooler, for instance, has been removed from 
the engine radiator and mounted below the 
water pump. This improves accessibility and 
is greater insurance against oil-line leakage. 
The governor in the control system has new 
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re retained despite resty!- 
ing. This sedan is in “200” series. Rear window 


gearing, and bearings have been steel-backed 
to increase their life. Pistons in the control 
system are bigger. 

The styling is brand new. You'll have to 
give the new Packards a double take to rec- 
ognize them. Yet you get the feeling that 
Packard has gone back to that familiar dig- 
nity of line the car had when it was known 
as one of the few fine vehicles in America 
and one that didn’t greatly change its looks 
from year to year. 

Over-all heights are reduced two inches 


Manufacturers gradually are realizing that Amer- 
ican motorist, nomadic at heart, needs storage 
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on this series is doubled in size. Instrument 
is re to prevent glare from incident 


without a sacrifice of ground clearance. In- 
cidentally, it's without a sacrifice of head- 
room in getting in and out, either. In two of 
the models, the “300” and “Patrician 400,” 
the area of the rear window is two and a half 
times as great as it was in the 1950 models. 
Leg room and hip room are boosted. Over- 
all lengths are increased—and the length is 
in the body, not in the hood. 

Finally, the new Packards give you an ex- 
traordinary amount of visibility. I am accus- 
tomed to driving in New York traffic, and 


space. Packards laggage compartment has been 
boosted from 19% cubic feet to 30-plus. 


paneling on rear of 
is stain- and scuff-proof and is desig, 
to outlast car itself, To increase softness of ride, 
rear springs are & in. wider. 


seeing what's around me to the front, sides, 
and back is the first design requisite to safety. 
The hood line has been lowered a full 4% 
inches. There's no trouble in seeing what's 
in front of you unless it’s right under the 
wheels. And the windshield and window 
areas are as good as, if not better than, any 
of the new cars on the road, size considered, 
with the possible exception of the Studebak- 
ers with the wrap-around glass. 


grille becat 


compartment theft protection, however. 


of breakage trouble with cable 
from driving compartment. It sacrifices engine-  Fiberglas-padded to reduce road noise. Except 


to the left, designers 
make it available to either right or left foot, 
Wilbur Shaw commented, “With practice, the 
left foot is bound to become the braking foot.” 


Packard for ’51 has four lines of cars. The 
“200” comes in sedans and a business coupe. 
This is the smallest of the company’s cars 
and is the one pictured with Wilbur Shaw 
on the cover. The “200” also comes in a de 
luxe version and will include a hard-top con- 
vertible after the turn of the year. Next in 
size is the “300,” a four-door sedan. The 
fanciest of the lot is the “Patrician 400” 
sedan. END 


entryway is provided for rear-seat pas- 
sengers in two-door sedans. Body paneling is 


in “200” series, seat cushions are foam rubber. 
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Pick-Up Truck Fights Fires 


Tne town of Trenton, Mich.—population 
7,000—couldn’t afford a real fire engine, so 
it rigged up this Dodge pick-up truck to 
fight fires. One of four trucks now in use. 
it carries a pump, operated by a power take- 
off, that can deliver 150 gallons per minute. 
as well as 2i:- and inch hoses and extin- 
guishers. For brush fires, it also has a 145- 
gallon water tank and a 150-foot reel of 
Ji-inch hose. The equipment cost $800. 


Navy Drills Smallest Hole 


Tne tiny hole at right above. magnified 
‘over 200 times. is 6/10,000 of an inch in 
diameter—half the size of the human hair 
at left. Believed to be the smallest hole ever 
made in metal in this country. it was drilled 
in a piece of platinum for use in a new Navy 
weapon. It was made on a jeweler’s lathe 
(top), with an electric chmmeter to deter- 
mine when contact been made between 
the metal and the delicate drill. 
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Plastic Guide Teaches Typing 


Be : typists can't hit wrong keys 
and get into had habits with this new teach. 
ing aid. Designed to fit any standard type 

iter. it consists of seven flexible-plastic 
ns that divide up the keyboard so 
h finger can hit only its proper 
group of keys. Guide, Ine.. 
of New York City. also being 
used to speed the teaching of blind students. 
It sells for $3.50. 


Here's how I solved the leaf removal 
problem without using a rake. 


I lowered the lawn mower's cutter bar 
enough to clear the blades. Then, with the 
grass catcher in place, I pushed the mower 
around the yard. The blades slapped the 
leaves into the catcher, cleaning the lawn 
and saving me a lot of work.—Floyd Way, 
Mobridge, S. D. 


a sl 


Mome Cooler Hooks to Hot-Air Ducts 


‘OU'RE in luck if a forced-draft hot-air 


system warms your home in the winter. 
At surprisingly moderate expense, you can 
adapt it for another job—cooling your home 
in the hot summer months. 

For this, you could use an air conditioner 
developed’ by the York Corporation, of 
York, Pa. Existing ducts and wall or floor 
registers would deliver cold air, blown by 
the heater fan. 

Yorkaire conditioners are made in half a 
dozen models. The photo at right shows a 
medium-sized unit. The company ates 
it would cost less than $1,000 to air-condi- 
tion the average five-room house, using a 
2-hp. unit and existing furnace ducts. For 
more spacious homes, a larger unit can be 
used, or several small ones coupled together. 

In all units, the complete refrigerating 
circuit—compressor, condenser, refrigerant 
lines, and cooling coil—is tightly sealed at 
the factory. In case of trouble, the entire 
unit would be replaced. 

Some installations include two separate 
Lhp. units. Only one would operate until 
the weather got very hot. A thermostat 
ally controls the operation. The 
units are adjusted to keep room temperature 
10° cooler than that outside—and the hu- 
midity at a constant 50 percent. All the 
basement models have water-cooled con- 
densers, In areas such as New York that 
require the reuse of cooling water on large 
models, the condenser is easily adapted to 
cooling-tower application. This usually 
costs between $65 and $100. 

‘Although designed for use with a hot-air 


fH 


Air-conditioning unit tied into hot-air heater 
ducts would cool your home like this. A fick 
Of switch would sluft from heating to cooling. 


heating system, the York units also can be 
installed as an independent system. 
Operating cost naturally varies with the 
size of the unit, cost of power and water, 
and such factors as location and type of 
house. In one fairly large Pennsylvania 
house, power and water costs to operate a 
2-hp. unit continuously during June, July, 
August and September were less than $40. 


UNIT 


A filter in the return duct cleans air that’s 
circulated through the house. Resembling an 
futo radiator, the cooling coil includes ‘both 
tubes and fins for fast removal of heat. 
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SPIRALLY 
GROOVED 


ANNULARLY 
‘GROOVED 


COMMON SPIRALLY ANNULARLY 
NAIL GROOVED GROOVED 
100% 120%, 124% 


It may take more force to drive the improved 


You Drive Em 
like Nails—They 
Hold like Screws 


Whether the load’s in shear or in te: 
sion, these grooved nails are more than 
five times better than ordinary ones. 


W fastenings that combine the best 
atures of both screws and nails now 
make it possible to build stronger wood 
frames for homes and similar structures, In 
recent tests conducted by Virginia Poly- 
technic Institute’s Wood Research Labora: 
tory, wood building frames assembled with 
one type of improved nail proved to be 
more than five times stronger than frames 
held together with ordinary smooth-shank 
nails 

Three special nails, which are manufac- 
tured by the Independent Nail & Packing 
Co., of Bridgewater, Mass., get their in- 
creased holding power from grooves in 
their shanks. Although they can be driven 
like nails, they act more like screws in that 


126 rorutar science 


COMPARATIVE 
WITHORAWAL 
RESISTANCE 


nails, but it 


they have high frictional resistance to with- 
drawal, One nail, called the Screwtite, has 
helical grooves. Another, known as the 
Stronghold, has annular grooves. While the 
third, and the newest, is an improved heli- 
cally grooved nail called the Stronghold 
Screwnail. 

The helically grooved nails, with a long 
pitch to the groove, turn as they are driven. 
The grooves agtually form threads in the 
wood by displacing and compressing the 
wood fibers. As a result, the wood grips the 
nail so tightly that when it is forcibly with- 
drawn, its shank often will be twisted in the 
reverse direction. Since the head is held by 
the withdrawing claws, it’s the plain shank 
that takes on the reverse twist. 

When an annularly grooved nail is driven 
into wood, the fibers are forced over the 
rings and into the grooves to form a series 
of interlocking wedges. They hold the nail 
so well that it requires seven times more 
force to pull an annularly grooved nail than 
it does to pull a conventional smooth-shank 
nail. It was this type of nail that was used 
to put together wood building frames in the 
laboratory tests. 

The helically grooved Stronghold Screw- 
nail combines the wedging feature of the 
annularly grooved nail and the design of 
the helically grooved nail. These 
cording to Dr. E. George Stern, in charge 
of the VPI research, provide maximum re- 
sistance to tension, buckling, bending, and 
shearing during driving and while they are 
in service. END 


Stronghold Serewnail combines the best feat- 


ures of the helically grooved nail and the an- 
nularly grooved nail. Heavy lateral load bent 
this test nail, but didn’t shear it off. 
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Radio Beam Bounced 
Around Mountains 


A 20-roor-square aluminum “mirror” has 
solved the problem of communication be- 
tween a Seward, Pa., generating plant and 
a substation about 12 miles away. 

Difficulties of installing and maintaining 
a telephone line in this mountainous region 
favored a microwave radio link, But micro- 
waves travel in straight lines, and won't 
go through mountains. After weeks of 


pter Alights on Skids 


Skips of steel pipe, replacing landing 
wheels, enable this new Bell 47D-1 com- 
mercial helicopter to alight on snow, ice, 
and rough or soggy ground. Landings have 
been made at up to 40 m.p.h. on ploughed 
fields. Two small wheels above the skids 
may be cranked down to aid in moving the 
craft on the ground or in a han; 
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searching, Westinghouse and Pennsylvania 
Electric Company engineers found a moun- 
tain top in sight from both generating plant 
and substation, On a tower here they set 
up a reflector (photo at right above) made 


of sheet aluminum, perforated to reduce 
wind strain. It bounces a radio beam around 
the mountains, as shown on the map, and 
permits two-way microwave c sations. 


Mop Is Handy Car Washer 


A Lamp’s-woot head is attached to the 
washing end of this L-shaped pipe, and a 
garden hose to the other. Water flows 
through holes in the six-inch bonnet, pre- 
venting the accumulation of dirt on the wool 
as it cleans. A 36-inch handle makes it easy 
to reach all parts of the car, The washer is 
made by Babcock and Co., Oakland, Calif. 


Transport Leaps into Air 

Boostep into the air by six Jato rocket 
units, as above, the Air Force’s new 40,000- 
pound Northrop Raider takes off after a run 
of only 500 feet, enabling it to operate from 
small fields and unimproved clearings. The 
three-engined C-125 serves as a light as- 
sault and Arctic rescue transport. 


Speeds Messages by Cable 

‘AN OLD-STYLE ocean cable will carry at 
least twice as many words a minute when 
this vacuum-tube amplifier is spliced into 
it and lowered to the bottom, 200 miles 
offshore. Thus Western Union plans to 
modernize seven of its 10 transatlantic 
cables. The rest are newer high-speed ones. 


“Seulpture” Is Tailpipe 
Resema.inc a bizarre piece of sculpture, 
this is the largest tailpipe ever built. Its 
twin stainless-steel ducts carry away exhaust 
gases from the giant Wright T-35 Typhoon 
turboprop engine. Driving a propeller, the 
power plant has been test-flown as a fifth 
engine in the nose of a B-17 bomber. 


Warships Get New Masts 
Reptacine single heavy “sticks” of steel, 
new-type tripod masts of lightweight alumi- 
num are being installed on U. S. picket 
destroyers, as above, to carry radar equip- 
ment. Paring unnecessary weight on a war- 
ship means more available for armament, 
armor, and power plant, where it counts. 
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exhaust streaming from “snorter™ (left), 6.73-to-1 for operation on 80-oc 
Army's new 244-ton truck undergoes water test. cylinders develop 145 hp 

with sealed bmerged. Engine has $31 and stroke are the san 

cu. in. displacement and compression ratio of has cylinder sleeves of wet type. 


New Army Truck 
Reuns Under Water _ : 


y of new truck speed transfer case has constant-mesh gearing 
s straight-through and synchronized shift for both speeds. Design 
type with one shaft to rear, other to front. Two- _ incorporates a power take-off. 
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Power to all six wheels alia truck to climb 
out of mud holes like this. One bij Cia 
of design is reduced number of gin 
Frame crossmembers, for instance, are. al 


Not only that, the “Eager Beaver” can 
also lug a 100-percent overload at 60 
m.p-h,, run at 65° below or 125° above. 


"TH U.S. Army has a new addition to 
the backbone of its motor-transport 
fleet—the 2%-ton truck. This job can ford a 
stream or climb through surf in a landing 
operation with its engine completely. sub- 
merged. It can leave the highway and go 
gallivanting off cross-country with engine 
power driving all of its six wheels. It can 
run in subzero cold or desert heat. 

Tested at Aberdeen Proving Ground in 
Maryland and at other Army bases, the new 
truck is being built by the thousands by Reo 
Motors, Inc., of Lansing, Mich. The design 
was developed by U. S. Army Ordnance. 

The most spectacular feature of the 
“Eager Beaver,” as the truck is known, is 
its ability to operate in water. Completely 
waterproofed, the engine needs only two 
extension pipes, one for the air intake and 
the other for the exhaust. The first is 
called the “snorkel”"—named for the German 
submarine breather tube—and the second 
the “snorter.” With the tips of these out 
of water, the truck driver has only to keep 
his head above the surface. 


same. Seven main engine bearings are inter- 
changeable, as are the connecting-rod bearings, 
Rear axles are duplicates, along with such items 
as drive assemblies, wheel-bearing cones. 


The Eager Beaver can be produced with 
a variety of power transfers to the wheels, 
The engine can deliver power to all six 
wheels or to the four rear wheels; and when 
the vehicle is built as a four-wheeled truck, 
to all four wheels or to the two rear wheels, 
Combined with this is a new type of 
transfer case for automatic engagement of 
the front-axle drive. A double overrunning 
clutch, operating off a reduction gear, drives 
the front-axle shaft at a lower speed than 
that of the rear shaft. Positive drive to the 
front axle does not take effect unless the 
rear wheels slip or until enough windup 
occurs in the rest of the running gear to 
absorb the difference in output shafts. 
Here are other things the Eager Beaver 
can do: 
© Carry a 5-ton payload on a highway at 
60 m.p. 
ib rakes tia seas od up a 60-percent 
grade. 
@ Maintain 30 m.p.h. on a constant grade 
of 3.8 percent. 
@ Cruise 340 miles at 35 m.p.h. without 
refueling. 
© Tote a 2%-ton payload across open fields. 
@ Undergo extensive repair at emergency 
depots—thanks to high interchangeability 
of parts. END 
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Spot Welder Resembles Gun 


Tins triggerman isn’t shooting Martian 
invaders with a Buck Rogers weapon. He's 
simply using a specially designed, portable 
welding gun to spot weld jet-engine cone 
assemblies at the San Diego, Calif., plant 
of the Ryan Acronautical Co. Suspended 
from un overhead carrier, the trigger-con- 
trolled welder has hollow brass electrodes 
two inches in diameter and 22% inches long. 
These welding clectrodes are adjustable to 
straddle both sides of the cones and to reach 
into hidden interiors. 


Padded Ca 

For getting realistic effects in fight pic- 
tures, John Arnold, MGM's 1 head, 
cooked up this camera punching bag. 
Heavy sponge rubber mounted on a frame- 
work surrounds the camera eye. Padding 
below is for body blows. When a punch lands, 
framework jars camera—producing pictures 
as they might appear to man being hit. 


era Takes Punches 
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Gauge Measures High Vacuum 


Resems inc large radio tubes, the super- 
sensitive electronic pressure gauges above 
can detect air in a vacuum where only one 
air molecule remains out of every 10,000 
billion originally present. Sealed to a 
uum system, the glowing filaments 
off electrons that knock off part of an 
molecules hit, creating _ positively 
charged ions, The number of ions formed 
per second, read on a meter, is an accurate 
measure of pressure. The gauge was devel- 
oped by Robert T. Bayard, of Westinghouse. 


Car Rack Has Telescoping Ri 


Tins automobile garment rack has a 
sliding rod that allows the car doors to be 
opened without disturbing the clothing. 
Weighing less than one pound, the alumi- 
num-alloy rack hangs on rear-door window 
supports. Rubber disks prevent hangers from 
sliding and obstructing rear vision, J. G. 
Frederick, Los Angeles, sells it for $3.75. 


lance. ctions 
over radio tel ygen tank near 
dash. At left, roof spotlight «ind whip a 

tena are only hint of car's double purpose. 


You Can Convert Your Car to 
a “Quickie” Ambulance for $25 


By Sheldon M. Gallager 


NE cold winter day nearly three years 

ago, young college student Pete Stern 

was skiing in the hills around Syracuse, 

N.Y., when he fell and was badly injured. 

Hours later, exhausted and near freezing, he 

was picked up by the Ski Patrol and carried 
into town in the back of a pickup truck. 

As the result of that experience, Pete did 

two things. He joined the Ski Patrol, and 

he got an idea. A truck, at best, is no sub- 


stitute for an ambulance. There must be 
a way, he thought, of converting an ordinary 
automobile quickly, simply, and cheaply 
into an emergency ambulance for use in 
such rescue work, particularly in areas where 
regular ambulances are not available and 
hospitals are miles away. 

Pete went to work. He bought a collap- 
sible Army stretcher and some angle stock 
for use as rails to support the stretcher in- 
side the car. Then he sawed out the com- 
position-board partition between the trunk 
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1 Before conversion, car looks like 

nary pleasure sedan. Light on inside of left 
inventor's own idea, goes on when 
from behind 


front door 
door is opened to warn cars com 


€ 


5 With rails in place, stretcher is rolled in 
through trunk until it nearly touches dash. A 
discarded jeep hood latch, bolted to one rail, 
hooks into stretcher, locking it to rails. 

and_ the his 1949 Chevrolet, 
fastened down the rails, and rolled in the 
stretcher 

It worked, but it wasn't 
stretcher extended only to the back of the 
front seat, and its rear end hung precarious: 
ly out of the trunk. Then Pete hit on an 
idea. He replaced the one-piece front seat 
with the divided type, removed the right- 
hand seat back, and ran the rails up to the 
dash. That let the whole stretcher in. 

Now that Pete had the arrangement he 
wanted, the next job was to see how fast it 
could be set up. He timed it. It took two 
minutes—maybe less, if you hurried. And 
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good. The 


on hinge arms of right 

w back to lift out without un- 
bolting. On two-door cars, extra expense of 
divided front seat would ‘not be necessary 


Rails are tocked quickly in place by two 
old refri tor-door catches bolted to trunk 
Stretcher’s legs were replaced with small 


let “it roll smoothly 


floor 
wheels to lower height 


nothing had been done to the car to mar its 
appearance or lower its resale value. 

In the two years since then, working with 
the Ski Patrol in Syracuse, Pete and his 


home-made ambulance have helped in half a 


dozen ski rescues and a dozen highway acci- 
dents. Now a Red Cross instructor and stu: 
dent of industrial design at the University 
he hopes his creation will inspire others. 
Pete figures he spent about $7 for the 
stretcher, bought war-surplus, $10 for the 
extra front seat, picked up at a junk yard, 
$5 for the rails, and a few bucks for hard- 
ware. That's less than $25—not much for 
something that may help save a life. 


amount of clearance 
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Steel balla are held in four curved tubes that 
spin with shaft. As speed increases, centrifugal 
force throws balls against pulley, pushing halves 
together, und belt rides up toward rim, 


DRivine 
pouey. 


=| 
riven 
Poey 

LOW SPEED HIGH SPEED 


Drawings above show how centrifugal action of 
balls automatically changes belt from low-speed, 
high-torque ratio (left) to high-speed, low= 
torque ratio (right) as motor speed increases. 
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Clutch Pulley 
Shifts by Itself 


Le new automatic clutch pulley does 
for belt-driven machinery what auto- 
matic transmissions do for cars. It provides 
an infinite number of gear ratios and auto- 
matically selects the right one for any load. 

The V-shaped driving pulley is sp! 
its outer half is free to move sideways 
against this half are tubes containing 
balls. As the pulley speed increases, the 
centrifugal force of the balls squeezes the 
halves together, forcing the V belt to ride 
up. The belt's other end then rides down 
on the driven pulley, also split, whose halves 
are held together by a spring (sec diagram). 
When a load slows the motor, decreased 
centrifugal force lets the belt ride down on 
the driving pulley and up on the driven one, 
automatically changing the ratio. 

When the pulley is fully opened, the belt 
is disengaged and rides freely on a ball- 
bearing collar. This eliminates belt wear 
during idling and permits the pulley to pick 
up heavy loads gradually. By varying the 
size, weight, and number of balls, the pulley 
can be made to produce any desired ra 
of acceleration, The Driv-Way Lite Co., of 
Denver, Colo., makes the 74-inch pulley. 


Installed on motor scooter, clutch pulley be 
comes automatic transmission, constantly vary- 
ad loads. It 


ing gear ratios to meet changing 
also makes possible smooth starts and stops, 


Tabs Take Over Helicopter Pilot's Big Job 


Keerinc a helicopter stable—overcoming 
its tendency to sway, roll, and pitch—is the 
pilot's most tiring job. But he may soon get 
relief during long cross-country and night 
flights from a new stabilizing device that 
makes automatic control corrections when 
gusts or turbulent air begin to toss the 
fuselage about. 

The main external elements of the st 
bilizer are shown in the photos above, 
stalled on an HRP-1 Piasecki tandem hel 
copter. Tabs located under the nose, indi 
cated by arrow in photo at right, are con- 
nected to the craft's lateral controls. When 


the fuselage begins to sway and roll, air 
flowing across the tab surfaces moves them. 
This movement is automatically transmitted 
as a control correction on the stick, reducing 
roll and yaw without any pilot action. 

Similarly, tabs indicated by arrow in 
photo at left are connected to the ‘copter's 
longitudinal controls. When air disturb- 
ances cause the fuselage to pitch, move- 
ment of these tabs reduces nose-down or 
hose-up movement. 

The device was developed by Commander 
Frank A. Erickson, U.S. Coast Guard, in 
conjunction with Piasecki Helicopter Corp. 


Simple Dye Test Shows Up Cracks in Metal Parts 


Jusr by brushing a couple of chemicals 
over a metal part, mechanics can now find 
tiny cracks that might mean future trouble. 
Even microscopically small defects are 
quickly spotted as Dy-Chek solutions out- 
line them in bright red. 

Originated for airplane gas turbines, the 

— 


new crack-finding method is earning wide 
use among automobile repairmen. The first 
step is painting the cleaned metal piece 
with a bright red dye. After five or six 
minutes, this is washed off, Then a “de- 
veloper” is brushed on (below, left). 
quickly dries, leaving a coat of fine, white 
solid particles. Capillary action draws up 
any dye remaining in a crack, making a red 
stain (below, rij 
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Rebuilding 
The White House 
Inside Out 


WiEN the ceiling in the sumptuous Blue 
Room of the Executive Mansion began 
heaving ominously over the important heads 
gathered there at a Presidential reception in 
1948, that did it. The White House had 
long been known to need repairs, but until 
then nothing had been done. 

The President moved hastily out, and 
engineers moved in. They found once- 
sturdy wooden beams, weakened by age and 
repeated borings for pipes and wires, y 
giving away. The floors were sagging, the 
masonry was crumbling to dust, and the 
inner walls of brick, having no footings, 
were sinking. The White House was a 
wreck and a firetrap, on the verge of col- 
lapse, and no simple patchwork would fix it. 

To save the structure, the engineers 
promptly went to work on a two-year, 
$5,400,000 job of completely rebuilding it 
from the inside out, preserving only the roof 
and outer stone walls, found still intact. 
They put down 120 new concrete piers to 
support the outer walls, then started on the 
slow task of replacing the weary wooden 
timbers, one at a time, with steel girders. 

When this is complete, the crumbling 
brickwork will be remo new walls and 
floors of reinforced concrete will be put in, 
and the building’s entire insides will be a 
single, solid framework of steel and con- 
crete. Then decorators will move in to re- 
create the former appearance, using as much 
of the original trim, woodwork, and fixtures 
as possible. 

When the job is completed in the fall of 
1951, the President will move into a brand- 
new White House behind the familiar face 
of the old one—and this time there'll be no 
danger of its falling in on him. 


THREE MAIN STEPS in White House reconstruc- 
tion are shown in drawings at right, reprinted 
by permission of Steelways magazi lished 
by the American Iron and Steel Institute, 
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OUTER WALLS OF STONE will remain intact, 
held to new steelwork by U-shaped tie rods. 
Shaky inner brickwork will be replaced ~s 


with new walls of reinforced concrete. 


ow at top, oul 
umns will be stepped 
outward on upper floors. 


MOST DELICATE JOB will be leveling up walls 
where they have sagged. Jacks, set in slots atop 
concrete will inch walls upwar th ps 
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U. S. Makes New Bike Shift 


Tins new three-speed transmission gives 
a bicycle as many forward gears as an auto- 
mobile, Made by the New Departure di- 
vision of General Motors, it is designed to 
fit any bike having a New Departure coaster 
brake and can be installed in 20 minutes. 


m Window Tacks Up 


You can put up this clear-plastic storm 
window (right) i nutes for $1. 
Mor, it is said to have the 
of regular glass windows. 
inch sheets come complete 
with framing strips and tacks. Made by 
Central States Paper and Bag Co., St. Lo 
Mo., they are sold by 


ingham’s, New York, 


Flexible Spouts Turn Corners 


Ts new flexible-plastie spout bends to 
help you reach in tight spots. For use on 
of oil, lighter fluid, and other liquids, 
pouts itre said to be more durable than 
metal ones, and can be tightly capped. West 
Penn Oil, Warren, Pa., makes them. 


The unit consists of a sprocket and gear 
assembly, as shown in the cutaway above, 
that fits into the rear-wheel hub in place 
of the original sprocket. In low gear, hub 
and sprocket are locked, providing a direct 
drive that is 25 percent lower than normal. 
for easier hill climbing. In second, the hub 
turns slightly faster than the sprocket, pro- 
viding a normal riding gear. In high, the 
hub turns still faster, providing a 33-percent 
“overdrive” for speed on slight downgrades. 

Shifting is controlled by a cable, con- 
nected to a lever on the handle bars, that 
moves a sliding clutch gear back and forth 
inside to engage the desired set of geurs. 
Normal braking and coasting are possible 
in each gear, and gears may be shifted at 
any time without clashing. The conversion 
unit, out next month, will sell for $14.50. 


Engineer makes adjustment on car in Fram 
Corp. dust tunnel. Gas mask protects his lungs 


from fog of fine dust that hangs in air for hours 
after operations in tunnel have been shut down, 


Cars Commit Suicide in 
Self-Powered Dust Storm 


Spinning wheels of chained-down test 
cars blow up a tornado of abrasive dust 
to show engineers what ruins a motor. 


By Devon Francis 


EAR the sleepy hamlet of Dexter, Michi- 
gan, they are wrecking automobiles 
without laying a hand on them. The auto- 


mobiles don’t even move. They are chained 
down in a room 80 feet long and 15 feet 
wide. There, running at the equivalent of 
60 mp.h., they proceed to wreck themselves. 

What wrecks them is dust—dust fed into 
the room in storm quantities. Dust can make 
a perfectly good engine give up its mechan- 
ical ghost in as little as three hours. 

Dust plugs carburetors. Dust pits distrib- 
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chained down. Rear 
that are linked by mul- 
tiple V belts to big blower in back. Hoses sup- 
ply water at controlled temperature to engine, 


utor points, Dust gets into voltage regu- 
lators and causes contact points to fail. Dust 
ruins generators, grinds cylinders out of 
round, wears down rings until there isn’t 
enough power left to blow the hair off 
"s eyebrow. and makes rod and main 
hearings set up an anvil chorus. 

Destroving engines with dust is a project 
of the Fram Corporation, of Providence, 
R. 1, the world’s biggest manufacturers of 
oil filt Fram established the first com- 
mereial U.S. dust tunnel—dirty brother to 
aviation’s better-known wind tunnel—only 


ik ima 


IN. ROLLERS. 
WING BLOWER 


laden air is driven by the blower under 
the floor, turned by concentric vanes at the 
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Dust sucxeo 
INTO TU 
FROM Hi 


which turns ot equivalent of 60 m.p-h. under 
Blower load at full throttle. Special pumps sime 


ulate wate mp load, The exhaust gases are 
piped outside 


last year to find out what happens to in- 
ternal-combustion engines not protected 
from dust, and what could be done to con- 
trol it. 

Like human beings, engines breathe. 
When they breathe dust, trouble starts. It 
isn’t use that can cause engines to wear out 
in their youth. It’s microscopic grit. Engines 
get dust through unprotected carburetors, 
crankcase breather tubes, the dip-stick 
holes, openings in fuel pumps and distribu- 
tors, and leaky gaskets. Dust, in light or 
heavy concentration, is ever-present in the 
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right, and blown 
centration is .0125 of gram to cubic foot of air. 


car at 25 m.p.h. Dust con- 


an finest 
wn from 

Motors’ A. G. 
70 cents a pound, 


ner shows dust coat. Engines are 


between each refueling, 
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Wear and corrosion are shown in this contrast 
photo of used and unused rings and plugs. 
Groove on top oil ring has been worn away. 
Fouled plug barely gave spark. 


This photomicrograph supplies an. idea of 
what dust looks like when magnified 600 times. 
Finely graded for tunnel use, it nonetheless con- 
tains many jagged, abrasive ‘chunks. 


air. There’s dust even on a sparkling winter 
day. There's dust on the finest of super- 
highways. 

The Dexter dust tunnel, 50 miles west of 
Detroit, uses a lot of dust at one time to 
speed up the testing process. The tunnel 
provides controlled laboratory conditions to 
study the effects of dust. The Fram Cor- 
poration, which also makes other types of 
filters, including those to clean carburetor 
air, can test all kinds of filters in its dust 
tunnel. It can run engines in any concentra- 
tion of dust it desires. It can run them with 
filters and without. Two cars are used. They 
are progressively wrecked and rebuilt. 

In the clean air of their spick-and-span 
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laboratory the engineers can peer through 
a window at the murk and the car under 
test, but precise information comes from 
instruments. They can tell, for instance, 
about how much piston rings are wearing 
down. 

They do this by measuring “blow-by’ 
into the crankcase. Flow meters show the 
amount of fresh ventilation air being drawn 
into the crankcase through the oil-filler tube, 
and the amount of air going out through the 
road draft tube. The difference is blow-by 
past piston and rings, and the amount is 
an index to ring wear. 

The real work starts when a run is over. 
Then an engine is taken apart piece by piece 
and measured. They carefully check for 
changes in ring thickness, clearance of rings 
in grooves, cylinder-bore diameter, bearing 
clearance, weight of bearing shells, diameter 
of main and connecting-rod bearings, bear- 
ing thickness, and increase in piston-ring 
gap. 

The dust tunnel, in future research, has 
a lot of questions to answer. It is going to 
tell, ultimately, whether dust particles of 
one size will wear out an engine faster than 
those of another size, whether dust particles 
of any one size won't hurt an engine at all, 
and how to measure the abrasiveness of 
types of dust. 

But the engineers already have made 
some conclusions: 
© Some oil-wetted types of carburetor air 
cleaners are practically useless in protecting 
an engine from dust. 

@ An oil-bath carburetor air cleaner will 
reduce ring and bore wear to a tenth of 
that with some oil-wetted types. 

© An increase in the efficiency of a carbure- 
tor air cleaner by 1 percent—from 98.5 to 
99.5 percent—will reduce engine wear by 


© The use of a properly serviced oil filter 
will reduce wear on bearings by half or 
more and definitely reduce wear on the oil 
rings. 

© Chrome: plated top rings will double the 
time an engine can be run until excessive 
blow-by occurs, will reduce bore wear by 
three-fourths, and cut the wear on lower 
plain rings. 

They found out something else too—under 
meticulously controlled conditions, an ade- 
quately filtered engine can be run up to 
20,000 miles without an oil change. But 
don’t try it yourself. That’s an experiment 
only for experts. END 
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Tuart’s a sound wave you se 
ture above. Here dem 
ns focuse 


» in the pic 
ag how an 

Da horn, ea 
the device at | 


an aluminu 


rod with a microphone 
neon lamp at the end. A small motor 


the rod in a wide are, seanning the 


The microphone picks up the sound 

ns it into electric current to feed the 
mp. Wherever the sound is strongest, the 
light is brightest, and the wave is traced out 
A complete sound photo, such as this from 
Bell Labs, takes 10 minutes exposure 


Production Line Spews Pre 

Tue half a hundred stainless-steel cones 
arrayed at right tell a story of the mass pro 
duction of turbojet engines for new U.S. 
warplanes: Precision-built to accuracies of 
less than 1/10,000th of an inch, the cones 


will handle the searing, 1,300° ex es 
spewed back from the turbine blades of 
General Electric's 
The tail cones are show 

bly room at the Ryan Ae 


wverful J-47 engines. 


Diego, Calif., awaitin| 
jet bombers and such high-speed fighters as 
the North American F-86. 


nipment for use in 
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Wax hull, on carriage, passes between cutter bars that spread and close to form contours. 


Waxworks and 
Goldfish Help 
Design Ships : 


PHOTOS BY ERIC SCHAAL 
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AY < joor railway, and a 
school of goldfish help to design the 
ocean vessels of Europe's merchant marine. 

The scene is the ship-model test basi 
at Wageningen, Holland, one of the world 
largest, and second only to the U.S. Nav 

at Washington, D. C. 

Ship models, molded of wax as shown 
in the accompanying photos, sail its minia 
ture sea to test designs. An overhead rail- 

guides them on a straight course. The 
goldfish keep the basin free of algae that 
would hinder delicate measurements of 
water friction on a hull, a factor that 
minimized in best designs. Serving 
builders of many nations, the 160-yar 
will be enlarged with Marshall Plan aid. 


MERE COMPLETED CORE 
with linen fabr 
te 


MOLDED WAX SHIP MODEL MILLING-MACHINE OPERATOR 1 
* perator shay to ¢ Is to guide a “fecler 


THREE MODELS BELOW, ready for fir 
t 


hes after pariny ling mi 


148 Poruta + 


=] 


~ 2 DAY’POSITION 


Grane in the rear-view mirror from the 
headlights of the car behind is cleverly 
avoided by the mirror above. Front and 
back surfaces of the mirror are not quite 
parallel: in section, the mirror is slightly 
wedge-shaped. For daytime, bright-reflec- 
tion use, the mirror is set so that you see 
the bright image that bounces off its silvered 


ct 


BY NIGHT earrbi 


Prismatic Auto Mirror Cuts Headlight a 


rear surface in the conventional way. At 
night the mirror is tipped up a little so that 
you see the dimmer, front-surface reflection 
=the same weak reflection you can see in 
store windows and unsilvered glass. The 
mirror. mounted so that it snaps easily to 
either position, was developed by General 
Motors’ Guide Lamp division. 


it for Tots 


Tue pint-size Columbus above sails the 
ocean blue in a pir sailing vessel, w 
Mother keeps in touch from shore via a 
safety line. Made by Sea Skates, Manhasset, 
N.Y. the keelless craft are 7 ft. 9 in. long 
ith a beam of 2 ft. 6 draw only 6 in., 
and weigh under 50 pounds. The %-in. 
waterproof plywood hulls are fitted with 
four watertight compartments. The “Buc- 
caneer” model shown, for small fry, is 
square rigged: the “Hornet” model, the same 
hull with jib and mainsail, is for older kids. 
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Mine Dete 


Tue man in the white coat above doesn’t 
think that Bossy has a Tellermine in her 
cud, but he is checking to see if she's 
munched a nail, screw, or bit of barbed 
wire. Because cows sometimes eat metal ob- 
jects that cause sickness, British vets use 
mine detectors along with their stethoscopes. 
Other uses for surplus detectors are to locate 
metal embedded in logs that might shatter 
saw blades, and to spot the hairpins that 
women workers tend to shed into food-pack- 
age assembly lines. 


© Diagnoses Cows 


U.S. Gets New German Motorcycles 


postwar motorcycles are arriving for 
sale in this country from the American 
Zone in Germany. The Bavarian Motor 
Works of Munich, which produced the 
standard German army motorcycle, now 
offers U.S. enthusiasts a 80.51 cu. 
cylinder sports model and a 15.25 cu. in. 
single-cylinder touring model. Both feature 
shaft drive, coil ignition, rear-wheel suspen- 
sion, and transmission integral with engine 
hor 


ig. 
The new BMW twin, pictured on this 


Engine transmits power through single-plate 
clutch, four-speed transmission, and shaft drive 


to spiral-tooth bevel gear at rear wheel. 
suspension provides over-all 3-in, moveme 


page, develops 24 hp. and has a rated speed 
of 85 mp.h. at 5,800 r.p.m., using a com- 
pression ratio of 6.3 to 1. Its engine has 
horizontally opposed cylinders with separate 
carburetors, It uses ball bearings for the 
crankshaft, roller bearings for the con rods, 
and needle bearings for the rockers. A six: 
volt electrical system includes an ai 
75-watt generator. a 12-ampere-hour storage 
battery, and a Bosch coil. The model is 
called a direct descendant of a BMW twin 
that in 1937 set a world’s speed record, 


oA 


Cutaway view of drive shaft and rear suspen- 
sion shows universal joint for shaft and spring- 
ing for wheel. Rubber couplings in power train 
climinate shaft whip and vibration. 
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It still takes sweat to put out forest 
fires, but new equipment, from flai 
flame throwers, does more of the work. 


FX, fighters are dipping into a big bag of 
mechanical tricks to help combat the 
roaring flames that each year sweep our 
forests. The red-eyed, foot-slogging smoke 
eater, with his shovel. hoe. McCloud (giant 
hoe-rake), or Pulaski (an ax-mattock), 
hasn't been rendered obsolete. But an im- 
posing ai of mechanical muscles are 
taking part of the load off his aching back. 

These include airplanes and helicopters 
for spotting fires and moving men and 
equipment; giant bulldozers and mecha- 
nized plows for rooting out firebreaks; light, 
fast pumper trucks that get to little fires 
before they become big ones: AM and FM 
radion; and flame throwers for setting back- 

ires. 

Last year forest fires burned more square 
miles of timber than the combined areas of 
Massachusetts, Connecticut, Rhode Island, 
New Jersey, Delaware, and the District of 
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Helicopter acts as aerial eyes for fire-fighting team, also hauls men and equipment to scone. 


Columbia. Enough saw timber to build an 
estimated 80,000 five-room houses went up 
in smoke, and enough pulp-size trees to 
supply every newspaper in the country with 
newsprint for a year. The only bright spot 
in this picture is that less than half of one 
percent of the total area under state and 
federal fire-fighting protection was bumed. 
whereas almost 16 percent of the unpro- 
tected land was swept by flame. That the 
damage on protected land is so low is due 
considerable part to both the improved 
and the brand-new machines now on the job. 

Probably the biggest news in the field is 
the swing to lighter equipment that uses 
less water. Through tests at its Arcadia, 
Calif., equipment center, the Forest Service 
has decided that the big, old-fashioned tank 
truck is obsolete. They've found that it's 
better to reach a fire early with a little water 
than to get there later with a lot. 

So the newest wrinkle in tank trucks is 
the “slip-on” job. This is a light truc] 


slip-on unit, consisting of a water tank, hose, 


SALES 

with curved 
urface growth 
es 2-3 mph. 


tt break up and bury 
er. Pulled by tractor, it 


Standard Ford 114-ton truck is converted to 


fire fighting by bolting slip-on unit to truck bed. 
Only other connection between pumper unit and 
truck is siren cable, Pump units can be changed 


R er is cross between plow and 
baby bulldozer. Opposed spirals peel off thin 
layers of soil and build ridges on each side. 
Machine cuts 18-in. trail at a walking pace. 


Low-pressure flame thrower is used to start 


backfires, It burns Diese! oil at pressures as low 
as 20 Ib,, discharges four gallons of fuel on one 


80-Ib. charge of air. Effective range is 12 ft. 


in 15 minutes. Rig carries 1,650 feet of 
and 1%-in. hose, which can be run simultane- 
ously from reel and from open bed on top. 
Variety of nozzles meets various fire conditions. 


hand tools, pump, and engine, can be quick- 
ly swung onto the truck bed and bolted 
down. While the operation takes only 15 
minutes for the Ford and seven for the 
Willys, it can of course be done in advance 
during times of fire peril. The slip-on fea- 
ture means economy since the trucks can at 
other times be used for cargo-carrying jobs. 

Another fire fighter that has been more 
than earning its keep is the helicopter, used 
for fire spotting and hauling men and sup- 
plies. With it many a small fire has been 
scotched before it could do much damage. 
Smoke eaters used to reach a mountain fire 
dead tired from lugging their tools up steep 
trails. Now a helicopter delivers them in a 
matter of minutes, fresh and ready to go. 
As many as 10 ‘copters have been used 
simultaneously on a big fire. 

About the only equipment that has thus 
ted the trend to lighter weight and 
size is the tractor. The big cat is 
still the Number One firebreak tool, espe- 
cially in heavily wooded mountains. 

But in lighter cover and more rolling 
country another breed of machines, new to 
the forests, is coming into play. These are 
modifications of the common or garden 
variety of midget tractor. Some are used to 
pack small loads. Others have little dozer 
blades to push through light brush and duff 
—that combustible carpet on the forest floor 
that makes fires mean to control. 

‘One of the more promising midgets is the 
rotary trencher, developed at the Forest 
Service’s Portland, Ore., lab. The opposed 
spirals of this 530-pound machine dig out 
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grass and loose cover, piling dirt neatly at 
the sides in parallel ridges. Powered with a 
6-horse engine, it lets one man clear an 18- 
inch path as fast as 25 men with hand tools. 

But when the wind howls through tinder- 
dry woods, firebreaks and water won't stop 
a blaze. Then fire must fight fire. So every 
tanker carries a flame thrower to set new 
blazes upwind from the advancing flames, 
to burn out a big firebreak. Forest Service 


neatly stowed in 

Similar comp 
hand tools, including axes, shovels, McC! 
ulaskis, brush hooks pinch bar. 


on. side tment ¢ 


wire cutte 


flame throwers, unlike military models, 
have low pressure and short range. These 
combine to spread u heavy film of oil over 
vegetation to start the backfire fast. 

The: id other gadgets are making the 
task of the fire fighter much easier. But 
even they can’t do much about what the 
Forest Service calls “the three main causes 
of fires—men, women, and children.”—John 
F. Loosbrock. 


spreads over wide area, water will usually kill 


If fire-fighting crews get to blaze before it 


Here an engineer watches pumper engine at 
brush fire, {Continued on next pagel 
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on Willys carric 


s 160 gal. of water in © Willys, called 
compartments, Single-cylinder, four-cycle 
ine develops six hp., pumps 18 gal. per 
minute at 250-Ib. pressure 


small one- 


are_being tried by 
s—150, 
Two men can easily carry the 


300, and 600 
y4-Ib. 


6-hp. outlit. 


wk, treated for mildew 
can be used on hills 
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Mower Hugs Uneven Ground 


Guwinc smoothly on a curved skid at its 
front, a power lawn mower of new wheel- 
less design (above, right) hugs uneven 
ground to cut a swath of uniform height. 
Propelled by a four-cyele engine and cleated 
traction rollers, it is easily maneuvered 
among shrubs and trees. A whirling cutter 


Adlantie Sky “Queen” 


A nnpren passengers will be 
able to relax in spacious comfort 
aboard Britain's new Bristol Bra- 
bazon air liner, largest of its kind. 
The first one test-flown, an experi- 
mental prototype, has ample room 
to seat six abreast, shown at 
right. Three of the Brabazons have 
been ordered for New York-London 
transatlantic service. An_ aerial 
counterpart of the famous “Queens” 
afloat, the eight-engined, 130-ton 
giant has a wingspread of 230 feet, 
nearly the length of a city block. 


bar is tipped with quick-removable blades, 
discarded and replaced at less than the ex- 
pense of sharpening and adjusting conven- 
tional types. A steel-toothed safety guard is 
removed to show blades and traction rollers 
in underside view at left above. Called 
“Snappin’ Turtle,” the mower is made by 
Whirler-Glide Mower Co., Montverde, Fla., 
in three sizes, 18 to 86 inches wide. 


y car shine like new in 20 minutes, 
after a preliminary cleaning. You_ simply 
wipe it on, let it dry, and wipe it off (left), 
saving hours of polishing with a standard 
paste wax. Sponsor is S.C, Johnson & Sons, 

leading maker of wax prod- 
ol rly timesaving, waxless finish 
known as Autobrite (inset) has been intro- 
duced by Boyle-Midway, Inc., of Cranford, 
N. J. and Los Angeles. It contains « cleaner 
and weatherproof, war-developed silicone 
chemicals. 
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livery the other day of a spe 
seven-passenger Lincoln convertible with 
isappearing steps on which Secret Service 
men ride like footmen. Last of 10 cars 
built for Mr. Truman, his family, and dis- 
tinguished visitors, it has a 145-inch wheel- 
base compared with 125 on the Lincoln 
Cosmopolitan. It has an over-all length of 
20 feet compared with the standard 18%. 
The other nine cars are limousines. Four 
of the nine, used by the First Family itself 
have gold-plated fittings. The remaining 
five, with chrome substituted for the gold 
plate, are for distinguished visitors 
The cars have the regular 152-hp. V-8 
engines, with heavy-duty Hydra-Matic 
transmissions. Their curb weight ranges 
from 6,100 to around 6,500 pounds—some 
1,700 more than the regular Cosmopolitan. 
Special equipment on the convertible in- 
cludes a warning siren and a Hashing red 
light. All cars have an extra rear-seat heat- 
Soal-black, the convertible has white 
tires, red-and-black leather up- 
y, a tan top, and two jump seats, 
To strengthen the extra-long frames, a 
cap of ¥-inch steel was welded to the longi- 
tudinal members and crosspieces. Limou: 


tops have one regular top and part of an- 
other welded together. Lengthening drive 
shafts required adding a universal joint. 
The convertible body was built by Diet- 
rich Creative Industries, Inc., of Grand 
Rapids, Mich., the limousine bodies by 
Henney Motor Co., of Freeport, If. 


of the 10 new White 
House Lincolus, nine look 
like top car at left. Lone 
convertible is for parades 
and reviews. Re CON: 
partment heating and 
ventilating units are con- 
trolled by passengers. 
Passengers can talk to 
driver through micro- 
phone. Convertible's 
king-size top is hydraulic- 
ally operated, are 
leased to. government by 
Ford Motor Co, at 
“nominal sum,” 


In manufacture, 


ADDITIONAL 
CHROME 
STRIP 


where extra-long limousine tops were welded 


workman files down seams together. Convertible’s steps (below) extend, 


retract manually. [Continued on next page} 


HYDRAULICALLY 
RED-AND-BLACK OPERATED TOP 
LEATHER UPHOLSTERY 


‘VENTILATION, 
INLET 


RETRACTABLE STEP. 
‘ONE ON EACH SIDE 
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Lights Whirl in 
Atom Model 


Hene’s what an atom of 
oxygen might look like if it 
were enlarged billions of 
times. The three-dimensional 
atom model, created by Dr. 
Richard C, Hitchcock of 
Westinghouse, can depict any 
atom up to and including 

in the periodic scale. 


haped center piece with 
red lights representing pro- 
tons and blue lights neutrons. 
Orbits traveled by electrons 
are made by clear light bulbs 
at the end of transparent plas- 
tic arms (in time exposure at 
right, the bulbs make contin- 
uous trails) whirling in differ- 
ent planes. Even fission can 
be illustrated: a Ping-pong 
ball is tossed into the nucleus, 
causing a flashbulb flare and 
immediate changes in the or- 
bit light circuits. 


Lighter Puffs Cigarette for You 


Insert a cigarette into the new Draw- 
Matic car lighter, push the surrounding ring 
in, and in a few seconds the ring pops back 
to deliver a well-lighted cigarette. The first 
few puffs needed to give a sure, even light 
are supplied by the device itself, which is 
linked to the wiper vacuum line. The mak- 
ers, Dowi Products, Inc., of Milwaukee, say 
you can use the lighter without taking your 
eyes off the road for even an instant, and 
without danger of burning your fingers on 
a glowing coil. The gadget. which can be 
easily hooked up, sells for $2.75. 


Tue house-trailer hitch above removes all 
hitch weight from the car springs. The 147- 
pound, all-welded steel Trailmaster is at- 
tached to the auto by means of clevises 
bolted around the axle housing on each side 
of the differential. Springs inside the two 
radial tubes running back from the axle take 
up road shock. The whole unit amounts to 
an extension of the trailer tongue. rigid in 
the vertical plane but free to pivot horizon- 
tally at a joint just behind the car bumper. 
The hitch is made by Marine Safety Equip- 
ment Co., Point Pleasant, N. J. 
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Fenders Swing U 
for Fast Fixes 
By BR. P. Stevenson 


P 


MECHANIC doesn’t have to stand on 
his head to service the engine of a new 
Federal truck. To prepare for the job, he 


the separate halves of the butterfly 


ses a couple of catches and swings 


linged panel on the dashboard swings down 
if mechanic must get at one of the electrical 
aauges. All electrical circuits are individually 


i 


used on block in engine compartment. 
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Release the clasp above, and the 
middle section of the three-part 
fender can be swung up out of the 
way (left) to give easy access to en- 
gine. Inner splash shield comes out 
easily. The louvers above fender clasp 
are part of cab-ventilating  syster 

Radiator in trucks is mounted so that 
it can be pulled in 10 minutes, En- 
gines available are from 96 to 181 hp. 


—— 


With fenders folded back into place, t 
looks conventional. Oth 

line include 
tained booster unit p frames, and 
roomier cabs with adjustable seats, Wider track 
in front provides shorter turning radius, 


the front fenders up and forward; and then 
@ Removes the fender splash shields. 

After this, which only takes him a couple 
of minutes, he has practically unobstructed 
access to the engine, its accessories, the 
steering gear, and the front brakes. 

The swing-lift fenders are an exclusive 
feature of a new serie: ht and medium 
duty commercial vehicles just announced by 
the Federal Motor Truck Company. Pivoted 
on concealed hinges at the forward edge, 
the fenders are held down by easily released 
clasps located near the 

The doors conceal a ” on each 
side of the cab. Two panels on the inner 
side of the well open into a tool box and 
the battery compartment. The battery can 
be serviced through a panel in the cab floor 
and is easily removed or installed through 
the stepwell panel. 

A one-piece curved windshield increases 
the driver's field of vision. 


Radar Spots Bridge Piers 

Srups navigating fogged-in rivers by radar 
have one big problem—radar can’t spot 
piers under a bridge because the bridge it- 
self obscures them. Now the Sperry Gyro- 
scope Co. has developed a simple marker 
beacon that can be placed on any bridge 
pier to keep ships from ramming it. Bursts 
of radar energy from a ship are picked up 
by a reflector, bounced around inside an 
empty “echo” box, and then sent back to 
the ship. Since these delayed bursts take 
longer to reach the ship than ordinary ones, 
the pier appears to be farther away than 


the bridge and shows up as dots behind it. 


Compact Bike Motor Has Centralized Contre 


Tus new Dynacycle motor kit quickly 
ordinary bicycle into a motor- 
bike. Eng ntrols, and fuel tank are 
grouped in one compact unit that is at- 
tached to the bike at the pedal socket, 
keeping weight and center of gravity low 
The brake, accelerator, and automatic 


COMBINED 
CLUTCH, BRAKE, 
AND ACCELERATOR SS), 


imple pier marker uses only reflector and 
‘echo” box, needs no power. Radar picture at 
left shows how dots reveal exact position of pier. 


clutch are all controlled by a single foot 
pedal. The 4-hp. engine is said to provide 
speeds up to 45 m.p.h. and get about 100 
miles on a gallon. Made by the Dynaeycle 
Mfg. Co., of St. Louis, the kit sells for 
$122.50, complete with a 5-inch, automotive- 
type expanding brake for the rear wheel. 
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High-pressure oxygen and kerosene are burned to produce two high-velocity jets that can 


Jet Drill 
Gives Rock 
K.0. Punch 


By George H. Waltz, Jr. 


REVOLUTIONARY rock drill. operat- 

ing on the principle of a fuel-and- 
oxygen rocket, is punching holes in the 
taconite ficlds of Minesota’s Mesabi Iron 
Range as if it were almost as soft as cheese. 
Actually, taconite, a low-grade iron ore, is 
so tough that it quickly dulls the edges of 
ordinary metal drills. So far, it has defied 


he portable jet-piercer, which can be towed, 
has a swivel h ‘so that holes can be made at 
ngle from vertical to horizontal. 


the efforts of miners using conventional 
equipment. At best, a high-grade churn drill 
can sink blast holes in it at not much more 
than 1% feet an hour. The rocket drill. how- 
ever. can eat its way through the hard 
taconite at better than 18 feet an hour, One 
Jet-Piercing machine thus can do the work 
of 12 conventional drilling rigs, a fact that 
now makes it both practical and economical 
to tap the last relatively untouched source 
of iron ore in the United States. 

Twin tongues of high-temperature, high- 
velocity gases, similar to the exhaust blast 
of a jet or a rocket. do the work that dulls 
the burrs on ordinary drills, Oxygen and 
kerosene are fed into a special combustion 
chamber in the drill head where they burn 
to produce a violent reaction. The burning 
gases then are allowed to escape through 
two holes to form flaming jets that are hot 
enough to melt steel (about 4,000° F.) and 
that have a velocity six times that of sound 
(6,500 feet a second). 

In effect, the rocket drill is a supersonic 
disintegrator. The rock doesn’t melt. It has 


Lighting the jets on the head of the small, 
portable Jet-Piercing machine that is now unde1 
going tests. Note the spray of cooling water. 


REAMER 


pierce and disintegrate the hardest rock. 


little chance to fuse. It is spalled aw: 
small particles under the impact of the high- 
velocity gases. Actually, the big machine's 
cutter pierces rather than drills. 


Steam Blows Out Rock 


Because it operates under such super- 
heated temperatures, the piercing head must 
be cooled to keep it from melting. This is 
done by circulating water under pressure 
around the combustion chamber and allow- 
ing it to spray out of the sides of the pierc- 
ing head. In piercing, this water spray 
quickly turns to steam, which serves to blow 
the disintegrated rock particles out of the 
hole. To insure a round hole, the whole 
blowpipe is revolved as it proceeds through 
the rock. Protruding teeth on the blowpipe 
knock off any bits of rock that tend to cling 
in the hole, and the steam blows them out. 

The jet-piercing or rocket drill now be 
used on the Mesabi Iron Range by the Erie 
Mining Co. is called the JPM-1 (Jet-Piei 
ing Machine No, 1) by its makers 
Linde Air Products Co. A development of 


Jet-Piercing machine at work literally eats its 
Way into rock. Water spray quickly turns to 
steam, which removes rock fragments frou hol 


Giant rocket drill sinking a vertical blast hole 
in the tough taconite ore of the Mesabi Iron 
Range at a rate of 18 feet an hour, 


an earlier blowtorch 


drill (PS, Aug. "47, 
p. 103), it was designed especially for the 
job of sinking 30-foot, 64-inch vertical 
blasting holes in the low-grade taconite ore. 

Self-powered and mounted on. tractor 
treads, the machine can move quickly from 
one location to another. After a hole is 
pierced and the blowpipe withdrawn, it 
takes less than 15 minutes for the big ma- 
chine to move to the next spot. 

In operation, the big drill uses 10,000 
cubic feet of oxygen, 40 gallons of kero- 
sene, and 800 gallons of water an hour, 
Oxygen and fuel are fed at a pressure of 
200 pounds per square inch, 

At the moment, a smaller machine, desi 
nated as the JPM-2, is being put through its 
paces in New Jersey. Although operating 
on exactly the same principle as its larger 
counterpart, it is portable, can be moved 
easily from’ place to place over roads, and 
has a blowpipe that is pivoted so that blast 
holes can be sunk at any angle. END 


Control panel of the portable machine can be 
d by one man. Large black dial in the 
shows depth and rate of piercing. 


Id like 


to see them 


make... 


wn pet idea of some 


‘general se, Whot it 
pay $5.00 for each 


cannoi 


Snap-on lawn-mower tires. Stretc! 
els, new rubbe 
n in tall or wet gras 
elp keep them in plac 
land, Ohio. 


An automatic outboard bailer, A small water 


pump operating on the motor shaft would save 
a lot of backbreaking work. A suction hose 
leading into the bottom would keep the boat 
constantly dry.—Archer Wirth, Pelham, N.Y. 
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Sag 


( 


awe 
Sized diameters on threading taps. By set- 
ting calipers to the tap-drill diameter ground on 
the tap shank, you could use them to find the 
right tap drill in a hurry W. Cleaveland, 
Weston, W. Va. 


en 


Hub caps hinged to wh 
opposite the hinge wou 

allow easy tire changes. 
would prevent rattlin 
caps.—Marion L. Rh 


Is. A chrome fastener 
keep the cap secure 


Such mounting 
and a lot of lost hul 
les, Knightstown, Ind. 


at 
A 


Lag screws with hex heads. You could then 
turn them in with a socket wrench. This would 
be much faster and easier than using a regular 


wrench, and would 
tight spots.—Donald Wolter, Bridgeport, Conn, 


Wheeled “Eye” Cheeks Lights 


AN ELECTRIC eye on wheels now meas- 
ures dim lighting on streets and highways. 
The detector, shown in the close-up below, 
an be towed far enough behind a car 
(right) to receive over-all street-level illu- 
mination, while instruments inside the car 
make a continuous record. Another version 
of this new GE device can be carried by 
hand. Both meters were developed to re- 
place bulky and hard-to-use older types. 


‘Tue small dispenser below for cellophane 
tape doubles as a simple check protector. 
Using the Tapex, you can place tape across 
the face of a check without touching the 
sticky part and thus destroying some of the 
adhesive power. The tape then sticks so 
tightly a forger would tear the check trying 
to remove The dispenser is made by 
Tapematic Corp., Newark, N.J., to fit two 
sizes of tape rolls, and sells for less than $3. 


TV Tries New Modulation 

A xew method of radio transmi 
aiding experiments with ultra-high-fre- 
quency television. It is phase-to-amplitude 
(PTA) modulation, which combines two 
phase-modulated signals to create one am- 


ion is 


plitude-modulated signal, The transmitter 
below, developed by Stanford Research 
Ins te for UHF station KM2XAZ, is ex- 


pected to produce high power more easily 
than amplitude-modulation equipment. 
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“Seabee Snow Packers 


Make Quick Airfiele 


Arctic runways may be made of snow—chopped and packed hard by harrow, roller, pontoons. 


OFT snow may become a hard surface for 
arctic airfield runways after the Seabees 
get through with it. How it can be done is 
shown in these pictures of reservists work- 
ing on a test strip at Camp Hale, Colo.—al- 
most as far from salt water as they could get. 
A three-part, ‘tor-drawn train turns the 
trick. First a disk harrow chops up the top 
eight inches of snow. Then a 10-ton roller 


om es ON SS 
First step in making an airplane runway or road 
is pulverizing snow with a disk harrow. Depth 
af chopping is controlled by large disks at sides, 


while fineness is varied by changing blade angle. 
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packs it down. Finally four standard Navy 
pontoons—they weigh 15,290 pounds—are 
towed down the line to leave a smooth, com- 
pact surface. Light travel over 
the roadway immediate) 

the snow becomes harder and more compact 
as it “settles” naturally. Then it is able to 
support very great weights, including big 
planes and trucks. 


Eight-foot roller weighing 10 tons comes ne: 
It is made of corrugated pipe of kind ordinarily 
used for culverts. Free-rolling drum inside is 
filled with liquid to provide the weight, 


This is a huge Army wrecke: 
snow roadway one day after it 
With load of 2,200 pounds per wheel, it 
only a tire imprint on the packed snow 


roadway this hard, snow 
compressed to nine in 
strip, part of Navy test at’ Camp 
may show quick way to make airlicld: 


22 inches deep was 
This experimental 
p I 


ale, Colo, 
s in arctic 
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Samples Predict Runoffs from Mountain Snows 


Fonecastinc expected water 
runoff from snow in moun- 
tain watersheds is important 
in making the best use of 
available water resources. So 
the men at right, attached to 
the Nevada Cooperative Snow 
Surveys, are weighing a hol- 
low tube containing a snow 
sample on scales suspended 
from their ski poles. Sectional- 
ized duralumin tubing is used 
to take vertical core samples 
at depths down to 20 feet. A 
steel bit cuts through hard- 
packed snow. Depth measure- 
ment alone is not sufficient, as 
water content of snow varies a 
great deal. By making the in- 
side diameter of the tube 1.485 
inches, the weight of snow in 
ounces is equal to the water 
content in depth of inches. 


Extra Gas Pedal 
Rests Tired Feet 


Ever feel a need to rest that 
right foot on long drives? The 
small pedal at left side of 
floorboard in photo—an aux- 
iliary accelerator—fills the bill. 
Marketed by R. V. Lehner, 
Ness City, Kan., it enables you 
to step on the gas with either 
foot. As pictured at right, in- 
stalled in a clutchless auto- 
matic-drive model, the extra 
pedal fits nicely in place of the 
absent clutch pedal. In most 
other types of cars, there is 
room for it next to the clutch. 
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Tarn Plug Protects Children 


Tue plug being inserted in a new safety 
wall outlet at left can’t be pushed all the 
way in to make electrical contact until it is 
turned in a clockwise direction. When the 
plug is withdrawn, a rotating cap on the 
outlet springs back, sealing off the electrical 
contacts from probing pins or nails in the 
hands of small children. Made of plastic 
by The Bell Electric Co., Chicago, the wall 
outlets sell for 25¢. 


= acceisrator 


Keeping the 
Home Shipshape 


n the leather of a pocket key case wears 
move the metal part and mount it on 

a shelf edge or wall, It's handy for holding 

various small tools and household keys. 


r will hold a 
dow open for ventilation. Even if a 
breeze moves the window, the hanger can't 
fall out. It's hooked through the screw eye. 


Please turn the page for five more snggestions. 


Instead of buying special rug or up 
shampoo, you can use suds of a detergent soap 
powder. Whip up plenty of suds and dip 
the brush in the suds onl 


Istery 


Cut the top out of an empty salt box and use 
with the t 


ded rim of a two- 
it makes a conven- 


Don't throw away a screwdriver with a split or 
broken handle. Remove the rest of the handle 
and use it as a screwdriver bit. You can chuck 
the metal shank of the screwdriver in a brace. 
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Jose narrow spa r 
Tape two sl. together as shown in the sketch 
and fit the unit in the open space. 


cleaned with silver 

0 1 tarnished spots can 
be quickly removed with a chemically impreg- 
nated cloth—like blitz cloth. 


vy pieces of furniture have a tend- 
backwards until they touch the 
stop it by. cutting seraps of lum 
ber into spacer blocks for use as shown, 


The bottom part of an old iron parlor stove 
can be converted into an ottoman for your 
porch. Use sponge rubber as padding “and 
Cover it with lot ng. 


If your child won't sleep without a light, use 
a plug-in neon glow lamp—the dime-store kind. 
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Message tapped out on typewri 


Machine *Talks*’ 
to Blind and Deaf 


AN INcENtOUS new aid, the Electro-Braille 
Communicator, makes it possible for the 
first time for anyone to “talk” with a person 
who is totally blind and deaf. You just tap 
out a message on its keyboard, arranged in 
standard typewriter sequence. moving 
pins in a small receiver instantly translate 
each letter into the corresponding raised 
character of the Braille alphabet. By hold- 
ing a finger on the receiver, the “listener” 
reads the words. If he is able to speak 
normally, he can thus carry on a conversa- 
tion. Others can 'y, at least, that they 
have understood a message. 

Portable, the five-pound communicator 
is powered by three flashlight cells. It has 
been developed by J. O. Kleber. research 
engineer of the American Foundation for 
the Blind, New York City. The Foundation 
plans to have the machines manufactured 
and to sell them at cost (expected to be $° 
or less) to aid the blind and deaf. END 


Close-up shows how pins in receiver spell out 
words in raised symbols familiar to the blind, 
Position shown is the Braille symbol for “W.” 


x solenoids beneath receiver's top, seen de- 
ched and turned upside down, actuate moving 
pins at center through pivoted radial levers. 


Bottom of transmitter shows flashlight 
cells and six switches that energize solenoids, 
Notched type bars close switches selectively. 
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M: et sellers [{LECTRONICS is now 
at New Y 


ket : lew er automatically makes cor- 
2 typed in central uit of cubinet. Order is also 
file room in the, station, Fil printed on receiving  teletypewriter, Clerk 
called “diagrams,” listing space i of call 

train. All assignments of space must in diagram, 
from diagrams to insure against duplicate s. the space 


and car number 


‘The 45-second tr on photo above. This 

the ticket seller gets back completed telety T. P. White wants a ¢ 
giving information he needs to write | the Broadway L 
ticket. Typical teletype strip is superimposed “XH W9" at end a: 
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Room Warmer Cooks Foods. 
When the Hotray Heate: tilted upright, 
inset, and turned to 350° F., it will cozy up 
a cold room. Flat, it cooks your breakfast 
or, when turned down to 200°F., keeps 
food hot. The radiant glass heating surface 
is thermostatically controlled. Salton Mfg. 
Co., N. Y., sells it for about $35. 


Weenie Is Broiling. And a marsh- 
mallow is roasting over the hot flame of this 
indoor barbecue that stands safely right on 


your dining-room table. Fuel is denatured 
alcohol burning in a spun-glass wick. The 
midget grill has a 14-inch circular glass top 
held in a wrought-iron frame. Altman, N. Y., 
sells it for $9.95. 
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Turntable Rotates TV t. The 
revolving plastic disk above enables you, 
with a touch of the finger, to turn your 


-in antennas, to get the be 
angle. The maker, Tum-Vue 
5 device also 


Cleaning Blinds Simplified. To 
lighten the chore of cleaning Venetian 
blinds, this gadget holds the slats between 
the soft cleaning surfaces of its jaw, so they 


can’t slip and slap away from you. It can 
be used dry for dusting, or wet and soapy 
for dirt and grime. Spencer Gifts, Atlantic 
City, N. J., sells it for 59¢. 


Frame Protects Coffeepot. With 
a filled glass coffee maker held wit this 
chromium-plated steel ftame, you needn't 
worry about its spilling or tipping at table 
or while you carry it from place to place. 
The unit also can be adjusted to hold a small 
electric stove. Guardex, Portland, Ore., 
make it to fit 8- and 12-cup sizes. 


Kitchen Table BE Work. 
Ball-bearing casters ma easy to roll this 
counter from job to job. Part of the hinged 
top is a cutting board with a slot for scraps 
to slide into a rustproof can in cabinet be- 
low, next to a tall trash can. There’s also 
storage space. Moorex Industries, Rich- 
mond, Va., prices Kitch-N-Tainer at $24.95, 


Tailoring Ruler Also Marks. 
With a Tailorette, you can mark off your 
fabric with tailor’s chalk—as you measure— 
in a one-hand operation. This eliminates the 
use of marking pins. Made in green, red, or 
blue plastic, the compact, six-inch marking 
rule is sold by John Dritz, New York, for 25 
cents. Chalk refills sell for 10 cents. 


Pressure Cooker Is Safer. The 
Ekconomic Lo-Pressure Cooker is said to be 
safer because it uses only 3% pounds pres- 
sure for most cooking, instead of the usual 
5 or 10 pounds. And you can’t open the 
cooker until the pressure drops below % 
pound, because of a locking safety device. 
Made by Ekco Products, Chicago, Ill. 
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Tiny Plane Aids Research 


Twin jet engines propel the new North- 
rop X-4 above, smallest research plane ever 
built for the Air Force, at high sub-sonic 
speeds. Resembling big “flying wings” in 
outline, it has a vertical fin but no horizontal 
tail surfaces. The X-4 is one of a series of 
experimental craft, some rocket-propelled, 
designed purely for research on flight prob- 
lems rather than for any specific type of 
military mission. 


Washer Easy on Clothes 
A rwistine spiral of soapy bubbles, from 


of a tub, is said to clean clothes with a 
minimum of wear in the new Prestomat 
washer. According to the maker, the Moni- 
tor Equipment Corp. of New York, six to 
eight pounds of wash is done in about five 
minutes, Water pressure on a rubber bag in 
a rinsing compartment (lower view) then 
squeezes it damp-dry in one minute. 


Trailer Lifts Boat From Water and Puts It Back 


A new heavy-duty boat trailer lifts a 
sizable craft from the water, carries it cross- 
country, and sets it afloat again without 
need of special ramps or dock f . Sim- 
ply back the trailer into the water, as below, 
and the boat may be floated on or off special 
saddles fitting the hull contour. A spring- 
mounted center cradle is said to hold the 
hull firm without damaging strains. First of 


r ' " 
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the trailers was built to order for a 18-ton, 
46-foot-Chris-Craft, shown below, by the 
La Crosse Trailer Corp., La Crosse, Wis. 
It proved so successful that the firm now 
offers similar trailers to fit any boat of 
weight and length within limits allowed for 
highway travel. Savings in transportation 
and in dock costs, it declares, should soon 
pay for the trailer. 


Painter's Secret 
ls Starting Right 


ST month a friend of mine paid $250 to 
have four rooms of his home repainted. 
‘The things you do kefors you start t that time, I did the same job in my 
swinging the brush determine the out- for $40. You can, too, and do it as 
come when you redecorate your home. Well as a professional—if you start out right. 

A fellow just naturally takes a few extra 
By Bernard Gladstone pains when he’s working on his own home 
Paintin The actual brushing on of the paint is 

the t part. When you get around to 
PS PHOTOS BY W. W. MORRIS. doing that, you're on the home stretch. An 


pee” 
FIL CRACKS 
WITH SPACKUING 
puny 


REMOVE swiTcH 
ANO OUTLET PLATES 


instructor, paint dealer, and former contractor 


REMOVE VENETIAN BLINDS. 
MOVE FURNITURE TO AND CRANES 

CENTER OF ROOM ANO 

CovER WITH DROP CLOTH 


important step—one that a lot of people 
overlook—is getting together the right tools, 
materials, and accessories. You'll save you 
self headaches and time if you have the 
right kind of everything you need on hand 
before you go to work. 

Look at the drawing on the preceding 
page. Below it is a panel of little sketches 
showing what's needed for a first-class in- 
terior painting job. Be sure you've got all 
these materials and tools on deck. Then 
you're ready to start redecorating. 

Preparing the room. Move all small 
objects—such as ash trays, lamps, book ends, 


All cracks, even very small ones, should be cut 
open with a crack scraper ( below left). If cracks 
are wider than k", undercut them to make them 
wider at bottom than at top. Narrow cracks can 
be filled with spackling putty (center). Big 


«= 
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If you can’t remove all furniture from room, drag the big pieces to center and cover them. 


vases—out of the room. Carry as much fur- 
niture as possible out of the room. Group 
bulky pieces in the center of the room and 
cover with a drop cloth. Cover all floor 
space with drop cloths. 

Remove all shades, Venetian blinds, cur- 
tains, hangings, and pictures. Loosen elec- 
tric fixtures so they hang away from the 
plaster. Remove switch and outlet plates. 

Dust and clean all woodwork—and the 
walls if necessary—and you're ready to go 
to work. When you paint the kitchen, the 
walls should be washed down first to re- 
move any grease. 


cracks or holes should first with patch- 
s or holes should first be filled with patch. 
ing plaster to within %” of surface, When that 
is’dry, finish with putty. You'll find that 
corner cracks (right) are easier to fill by 
using your finger to apply spackling putty. 


Preliminary steps. Check ceiling and 
walls for cracks, All cracks, no matter how 
fine, should be cut open with a crack scrap- 
er. This tool has a curved, triangular blade 
like a beer-can opener. In fact, you can 
use a beer opener. 

After cutting each crack, dust it out and 
wet it down thoroughly before fillin 
Filling is done with spackling putty mixed 
with water to the consistency of thick cream. 
Apply the putty with a wide-bladed putty 
knife, pressing down hard to get a smooth, 
even finish that'll require a minimum of 
sanding. Then let the putty harden for 
about 12 hours and level it off even with 
the wall, using No. % sandpaper. 

If you have to put in large patches of 
plaster, such spots should be treated be- 
fore they are painted. Otherwise, the new 
plaster will cause the new paint to dry 
out streaky and discolored. You can buy 
commercial sealers for this or you can 
sponge on a solution made of 1 Ib. of zinc 
sulphate dissolved in % gal. of water. 

‘Areas where the paint is peeling or loose 
should be scraped with your putty knife to 
remove all the old paint. 

Woodwork, too, must be prepared for 
painting. If the wood has been enameled 
and is still glossy, this gloss must be dulled 
before painting. A strong soap solution will 
usually take care of this and at the same 
time clean the woodwork for painting. But 
if this doesn’t dull the gloss sufficiently, use 
a solution of ammonia and water. 

If the woodwork has been waxed, re- 
move the wax with turpentine before paint- 
ing it. Paint won't stick over wax. 

Check the woodwork for holes and cracks, 
too, and fill them with water-mixed crack 
filler. Then sand down any rough sur- 
faces with No. % paper and finish with 
No. 2/0. 

Painting ceilings. In any interior paint- 
ing, do the ceiling first. If you want only a 
little or no change of color and if the old 
paint is not in too bad a condition, you can 
probably get by with one coat. 

Go over the ceiling first and touch up 
any bare or patched spots. Then let the 
spots dry about eight hours before painting 
the whole ceiling. If there is a decided 
change in color, or if the old paint was 
so bad that one coat wouldn't cover it, 
you should give the ceiling a second coat 
after the first has dried 12 hours. 

Dip the brush in the paint no more than 
one-quarter the length of the bristles. Tap 


\ 


‘Any rough spots on woodwork should be sanded 
smooth. Fill all holes and cracks in woodwork 


with putty and sand smooth when 


=e 


Two stepladders (only one seen here) 
stout plank make scaffold for, painting eellin 
eliminating extra steps in moving single ladde 


Start painting your ceiling in a corner. Fill in 
the corner first and then continue with curving 
strokes as shown in photo above. 


Cut in along trim like this. Turn brush side- 
ways, pull it up to the trim, and draw brush 
along the joint with a smooth stroke. 
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Brushes you'll need: (A) 4” to 5" wide for 
wall and ceiling. (B) 2%” to 3%” for trim. (C) 
1” to 2” for window sash. You may like a stip- 


the brush lightly on the inside of the can 
to remove excess paint. Then brush on 
the paint without applying too much pres- 
sure. Don't rub hard or brush the paint out 
as much as you do with exterior paints 
(PS, June ’50, p. 196). Flow it on with 
curving strokes, keeping the edges wet. 
This is important, because if edge is 
allowed to become even partially dry, it 
will show up as a lap mark. 

‘This is the reason, too, that you should 
never stop painting a ceiling or a wall until 
you come to a corner. Nor should you work 
all the way along the long side of a ceiling 
before doubling back for the next stretch, 
Work back and forth across the shorter 
width, keeping the edges always wet. On 
very large, square ceilings, it may be neces- 
sary to get a friend to help you with the 
painting so you can work fast enough to 
avoid drying edges and lap marks, 

Start your strokes by touching the brush 
to the unpainted portion, curving it into 
the wet edge, and you'll have fewer lap 
marks. If too much paint runs down the 
handle onto your hand, the chances are: 

© your brush is a poor one, 

@ you are thinning your paint too much, 

© you are dipping the brush too deeply, 

© or you are pressing too hard. 

Painting walls. Let the ceiling dry com- 
pletely before going on to the walls. You 
may be able to get by with one coat, the 
same as with the ceiling if the walls are a 
pastel shade. But if you want one of the 
deeper, flat shades, then it must be a two- 
coat job. The first coat will be a clear 
primer-sealer. Each manufacturer makes a 
sealer for his particular brand of deep 
shades. Follow directions for mixing. 

Use the sealer to touch up bare or 
patched areas. Let these drv overnight. 
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ple finish: it removes brush marks from walls. 
faturate stipple roller (right) with paint. As 
you finish each area, run the roller over it. 


Then give the whole wall a coat of sealer. 
Let this dry 24 hours before applying the 
finish coat, 

Use only one ladder for wall painting. 
Start in an upper corner and work down, 
moving the ladder over for the next stretch. 
When you come to the woodwork, you'll 
probably want to use a matching enamel, 
which gives a harder, more washable finish. 

When you've finished your job, it’s a 
good idea to put a little of each kind of 
paint used in small jars and seal them tight- 
ly. Then you'll always have on hand paint 
for touching up spots that need it. END 


The Height of 


When I drove into a parking lot, the 
bumper guards slipped over one of the logs 
that ringed the lot. I couldn't pull the 
bumper off by backing up. How do you 
think I got the bumper free? 


1 borrowed a shovel and piled up earth 
behind each wheel. When I backed up, the 
mounds raised the front of the car and 
the guards cleared the logs. James S. 
McNabb, Wellsley, Mass. 


Suaxinc thi 
starts a toothpick out the hole (as at left 
above). Such a box can be made in an 
evening out of 1/16” ucrylic plastic. It will 
be especially attra you use colored or 
fluorescent sides with a clear body and lid. 
Black sides with a crystal-clear body are 
sure to be an attractive combination. 

Drill a hole near one corner of a 1%” by 

jk” strip. Heat the strip and bend it around 
a wooden form, 2 7/16” wide, to shape the 
body. If you use a strip heater, make two 
bends to give the same inside measurement. 
Sand the edges to eliminate any bulge at 
the bends. 

Cut out two sides 1/16” wider than the 
shaped body, and polish the edges. Then 
put a little solvent cement (chloroform or 
ethylene dichloride) into a shallow plate or 
pan and let one edge of the body soak about 
a minute, Carefully locate it on one of the 
sides and weight lightly until the joint sets 
(about 30 minutes). Cement on the other 
side the same way. 


we 


Toothpick Shaker’? Is All Plast 


decorative little plastic box 


e 


Use slightly thicker (.080”) stock for the 
lid if you have it. Form a rabbet on each 
end by hand scraping, routing on a drill 
press or with a hand grinder, or with a 
shallow cut on a circular saw. ‘Put the lid 
in place and spot the holes for the retainer, 
a piece of %” rod. Drill them a trifle low 
so that the rod springs the lid inward, hold- 
ing it fast—Frank Pars, Washington, D.C. 


Transparent Plastic Cases Display Tiny Models 


Swart. display cases for tiny models or 
other objects are easy to make of thin clear 
plastic. On 1/64” acetate or acrylic, 
a pattern as in Fig. 1 at right, dimensi 
it for the size of case desired (if necessary, 
make a trial model of cardboard first). 
Scribe the bend lines with a sharp knife. 
Then turn the sheet over and stick cellulose 
tape along them. 

‘The material will crack on the lines as 
you bend up the case, but the tape will 
hold it together. Run a line of cement along 
the breaks and down the comers. When 
the cement hardens, remove the tape— 
Ernest F. Hogan, San Francisco. 
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+ +» when you can confound the skep' 
these easily performed tin-can pesca 


By Kenneth M. Swezey 


S$ IT worth a few dollars to insulate the 
pipes from your steam or hot-water 
boiler to the radiators above? Is soot mere- 
ly a nuisance—or does it secretly sabotage 
your fuel bills? How do draft controls af- 
fect combustion? Do “radiators” really radi- 
ate, or do they transmit much of their heat 
by convection? 

Heating engineers have answers for all 
these questions. Heat losses from bare or 
improperly insulated pipes and boilers, the 
say, may boost your fuel cost 15 to 
cent. Soot is not only wasted fuel that could 
have been burned by proper regulation of 
your furnace, but is also an insulator that 
ents heat from reaching the boiler, 
nary radiators may give off 60 percent 
of their heat by convection—the circulation 
of heated a 

If you want to know more about your 
heating plant, why not investigate for your- 
self? Results obtained from the simple tests 
illustrated below and on the following 
pages—made with tin cans and candles, test 
tubes and balloons—should be more con- 
vineing than even an expert's word. 


Tin-can furnace (left), 
with cellophane-covered 
window and holes near 
bottom for draft, shows 
how burn 

trolled by circu 
air. If you cover the 
draft holes, or 

with tape, the 
flame dims and may go 
out, ce a forced 
drait by letting a fan 
blow into the holes or 
over the chimney and 
the flame will burn furi- 
ously, as at right. 


ed pipes g from boiler to ter on an ek 
radiato at is shown ‘by this simple around ‘the ‘bare, tube’ cools. the steam ‘and 
test. Similar glass tubes, one bare, the other changes it to w Most of the steam going 
covered with cotton, connect with a'can of wa- through other tube emerges as steam, 


ic stove. When water boils, air 


Soot consists of fine particles of carbon pro- 
duced by incomplete burning. You can prove it 
is wasted 
the botto can in a candle 
blow a fine stream of air across th 
an improvised blowpipe consisti 


of the partly 
plugged tip of a medicine dropper connected to 


a rubber hose, If you direct the resulting hot 
flame at the can, as at right, the soot will first 
glow and then disappear 


Soot also wastes fuel by insulating the boiler until the soot is thick. Now fill both 


from the fire, as this test shows. Smoke the bot- water of the same temperature and put them on 
tom of a small can just enough to kill the shine. a stove. Water in the heavily smoked can will 
Put water in a second can and smoke this one _ take longer to boil. [Continued on next page] 
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efficiency by raising boiling 
ndering the formation of 
steam, You can detect oil and prove its effect 
on boiling by the steps shown above. Put plain 
water into two test tubes and add a few drops 
of oil to one, Shake both tubes, The bubbles 
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that form in pure water quickly disappear. Bub- 
bles in the olly water remain suspended, Stand 
both tubes ina beaker of water and place the 
beaker on a stove. You'll discover that the pure 
water boils more quickly than the oily wate 

and that it disappears faster. 


‘That most radiators transfer much heat by cit- 
culation of air rather than by direct radiation 
can be shown as at left. Put a can of boiling 
water in a box with two thermometers, Red line 
creeps up faster on top thermometer, warmed by 


rising hot air, than on one close to the can, 


Metal on a radiator often cuts down 
efficiency; some ordinary w 
Paint one side of 

other shiny (to simulate 
can with boilin 


shown below, 1 


metal paint), Fill the 
water and cup your hands 
¢ painted side will feel warme: 


How the valve on a 
steam radiator lets cold 
ot. confines 
Steam is vividly demon- 
by this. stunt, 
up a balloon 
slightly ‘sinaller than a 
glass cylinder, and sus- 
it near tl 
cold water (represent- 
ing air) is poured into 
cylinder, it passes the 
Balloon ‘(left). But hot 
water (steam) expands 
the Leas 
trapped above 
bellows holdin 


air out 


strated 
Blow 


pend 


liquid 
and cl 


On winpy winter nights I often worried 
about what might happen in case of a pow- 
er-line failure. Cold blasts cause the ther- 
mostatic control on my furnace to pull the 
draft wide open. If the electric lines were 
to be knocked out at such a time, the ther- 
mostat would not close the draft again, and 
the furnace would overheat dangerously. 

To set my mind at rest I rigged up this 
emergency shutdown. Now if furnace pow- 
er fails, it “fails safe.” 

I salvaged a 115-volt AC continuous-duty 
solenoid from a water-control system and 
mounted it on a rattrap so that the plunger 
is poised above the trigger of the trap. As 
long as there is current in the line, the 
plunger stays up. When current is cut off, 
the plunger springs the trap. 

1 improvised the rest of the material to 
suit my furnace. The shutdown works like 
this: As the jaw of the trap snaps shut, it 
jerks a freely fitted pin that supports the 
draft-door control-chain pulley. This allows 
the weight of the deor to pull itself shut. 

During the summer, or when children 


similarly 

a radiator 
valve with changes of be 
temperature, 


Rattrap Powers Emergency Furnace Shutdown 


e top. If 


and is 
it. A 
volatile 
opens 


are around, I leave the trap unset and sub- 
stitute an ordinary spike for the pulley-sup- 
port pin.—E. F. Lindsley, N. Prairie, Wis. 


Extra Valve Speeds Heating 


A sTeAM radiator in an 
upstairs bathroom or bed- 
room will heat up more 
quickly if it is fitted with an 
extra valve. The second valve 
can be screwed into the 
threaded hole which is to be 
found near the top of most 
radiators. Normally this hole 
is sealed with a slotted, re- 
movable plug. Two valves 
bleed cold air from the pipes 
more rapidly than one. When 
they're used on an upstairs 
radiator, they allow steam to 
rise faster. This helps equal- 
ize heat distribution in a 
house where the thermostat is 
located downstairs. 
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I Cleaned My Furnace 
With a Vacuum Cleaner 


ing over an 
is neither messy nor difficult; 
it took 2 hours, cost 45 cents. 


By Robert Hertzberg 


LEAN the furnace yourself? Not with 

my nice new vacuum cleaner you 
don’t. Let the oil people do it, and save 
yourself a lot of mess.” 

That was my wife’s reaction when I an- 

nounced that I intended to give our heating 
plant a going over. 
'm tired of paying 10 dollars or more 
and then finding soot still left on the boiler 
surfaces,” I said. “Last year the men who 
did the job were in and gone in half an hour, 
and I had to tidy up the cellar after them. 
Had six more to do that day, they said. No 
wonder they rushed it. But the furnace is 
the biggest and most important piece of 
equipment in the house. I want to make 
sure it starts the heating season in top 
shape.” 

My speech convi 


ed me, if not my wife. 


Ms cuum removed 80 percent of the soot unas- 
Hard patches were loosened with wire 
n and bare. 


scratch brush, leaving surfaces el 


I went ahead, and can now report that the 
operation was a success. It took about two 
and cost all of 45 cents. Previously 
with a thick fur of soot, the entire fire 
chamber is now bare and clean, and gets 
hot in a hurry when the burner goes on, 
The first radiator on the steam line, in 
the dining room overhead, becomes warm 
in the record time of 18 minutes from a 
cold start. At the end of last winter we 


Shut off the switch first of all, Don't trust the 


thermostat or a ‘one might start 


ng it, 


The cleaner bag was emptied eleven times, It’s 
a good idea to take down smokepipe and clean 
it and base of chimney as well as the furnace. 
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Gun housing and blower head were coated with 
oily dirt, Removing band gave access to hose 
that sucked out flulf from the housing. 


An old brush h get sticky dist from 
hte ween te ing. Vacuum 
hose swallowed dirt as soon as it was freed. 


Cleaned gun unit is ready for another heating 
season. Motor was oiled next. Screens in oil-line 
fittings should be cleaned too. 
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were lucky to have heat in 35 minutes. 
What this will mean in more comfort and 
lowered oil consumption is easy to foresee. 

My wife’s precious vacuum cleaner, a 
common tank type, did a fine job and wasn’t 
harmed a bit. After all, dirt is dirt, whether 
it’s from a rug or a furnace. Oil soot looks 
pretty horrible, but actually it is very light 
and swooshes into the vacuum nozzle at an 
amazing rate. 

The pictures on these pages show the 
progress of the soot removal job. My hands 
and clothes got dirty, just as they do when 
I work on the car, paint the screens, or weed 
the garden. Because friends invariably use 
the word “messy” when we talk about fur- 
nace cleaning, I want to say emphatically 
that it is not messy at all. Poking around 
with the vacuum nozzle and a wire scratch 
brush will, of course, raise clouds of dust 
inside the furnace, but the cleaner sucks 
them up rapidly. What it misses tends to be 
drawn up the chimney by tural draft. 

I may forget ap) tments with my den 
tist, wedding am ies, and the third 
payment on my income tax. But I didn’t 
overlook the obvious precaution of shutting 
off the burner at the switch—not merely a 
the thermostat—before going n the fur- 
nace. It's a good way to keep your eye- 
brows from getting singed. 


Vacuum Eats Oily Dust 


Looking over the gun burner, I saw that 
the motor, pump, blower, and ‘transformer 


were co ered with a ne layer of sally dust. 


electrode assembly inside the blower tube 
that fits into the fire box. After removing 
this screw and loosening a union at the oil 
pump, I extracted the assembly easily. 

Its appearance scared me; it was coated 
with a thick layer of black, gummy goo. 
The stuff didn’t respond to turpentine, that 
old reliable, so 1 phoned a neighbor—a 
teacher of chemistry—for advice. He had 
a quick answer. 

“Acetone is what you need. It'll wash 
that gunk away like magic. But if you ask 
for acetone in a local hardware or paint 
store, all you'll probably get is a blank 
look. Try a drugstore. If you can't get 
acetone, buy ordinary lacquer thinner at a 
paint shop.” 

That's how I spent the 45 cents—for a 
pint of thinner, of which I used only four 


Business end of burner was removed, the high- 
voltage wires unsnapped, and insulators wiped 
with lacquer thinner, care being taken not to 
bend the electrodes or change the spark gap. 


oun My son is using the rest for thin- 
ning model-airplane dope. 

I cleaned the electrodes and insulators 
with a rag dipped in the thinner. Then I 
unscrewed the nozzle from the end of the 
feed pipe and discovered that it had 
built-in filter screen, almost completely 
blocked with sludge. Dunking the whole 
nozzle in thinner for about three minutes 
made it bright and shiny. 

An oil-burner nozzle is often compared 
with the carburetor of an automobile, but 
there is nothing delicate about dit 
has no adjustments of any kind. It is merely 
a threaded brass cap with a very small hole 
through which the fuel oil vaporizes as it 
is pushed through by the pump. What you 


Keeping Leather from Tearing 


Wuen you are working with leather, it’s 
best to punch a small hole at the point where 
two cuts are to meet at right angles. A plain 
right-angle cut is likely to tear, but a radius 
distributes the stresses and reduces the like- 
lihood that a rip will develop at this point. 


Nozzle was unscrewed with a wrench, and with 
its filter immersed in several changes of thin 
ner, the first shown above. When solvent stayed 
clear, nozzle was allowed to dry, then replaced. 


must not do is poke a wire or needle into 
this hole to clean it, for that may enlarge 
it and cause trouble. Just soak it, and screw 
it back securely, and you'll be all right, It's 
not even necessary to wipe it dry, for the 
solvent evaporates rapidly by itself. 
“Well, was it worth the trouble?” my 
wife asked when I returned the vacuum 
cleaner—thoroughly cleaned out, of course. 
“It was no trouble, and it was plenty 
worth while,” I answered. “The furnace is 
really clean, and I can keep it that way by 
vacuuming it every six months. It'll take 
only an hour and we'll save money on oil. 
Speaking of money. by the way, I'm credit- 
ng myself with 10 dollars. Need some new 
tools for the shop . . .” END 


Shoptalk: 


“TWAS AFRAID 
‘SHE'D WARP, 
$0 I TACKED THE 
PLATES FIRST." 


3 


‘What are they talking about? 
‘Where do they work? Answer below, 


They're welders. To prevent distortion of the 
work from the intense but localized heat, the 
speaker first joined the workpieces by short 
welds before running the main beads. 


serremser 1950 19] 


that. Can we go into the office and talk?” 

“Sure thing,” said Gus, leading the way. 

“Gus, I've got a favor to ask,” Nealy 
began when they had settled themselves at 
Joe Clark’s battered oak desk. “How would 
you like to take on a consulting job down at 
my plant? I’m sure it wouldn't take you 
more than a couple of days, and you can 
charge me whatever you think your time 
is worth. I've got a problem and I think 
you can lick it for me.” 

“Now hold on, Ed,” Gus put in, “I'm 
just a small-town garageman. I may be able 
to tell when a gasoline engine has gone 
sour, but when it comes to milk it’s been 
a good many years since I was a farm boy.” 

“That's just why I want you to help me,” 
Nealy explained. “I do know the milk busi- 
ness, but I don’t know the first thing about 
engines. And there's lots of gasoline mixed 
up in the milk business. To pick up my milk 
and distribute it every day I have a fleet 
of 42 trucks. About half of them roll during 
the day, the other half at night, so to keep 
them in shape I run the service department 
‘on two shifts. 


Night Trucks versus Day Trucks 


good foreman heading up each 
Nealy went on. “John Mac- 
Donald on the day side and Ned Pocheck 
at night. You know them both. Good, reli- 
able men.” 

Gus nodded. He remembered them as 
local boys who'd taken jobs in the city, and 
wondered if Jack MacDonald was still as 
cocky as he used to be. 

“Well, for about two years now,” Nealy 
continued, “the night trucks serviced by 
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MacDonald’s ‘crew have cost me more to 
operate, mile for mile, than Pocheck's day 
trucks. Last year, thinking that a little 
friendly competition might help, I even 
offered a semi-annual cash bonus to the 
crew that kept their maintenance costs the 
lower for each six-month period. It didn’t 
help. So far, Pocheck’s crew has won both 
bonuses.” 

You sure of your cost figures?” asked 


“Absolutely. The whole operation is cost- 
accounted every month, and invariably the 
day trucks get much better gasoline and tire 
mileage than the night trucks.” 

Gus thoughtfully scratched his chin with 
his thumb. “And you want me to play 
private eye and snoop out the leak?” 

“That's it,” said Nealy, “but don’t get 
me wrong. I'm not asking you to do a sneak 
snooping job. No one’s going to get fired. 
All T'd like you to do is spend some time 
with the service boys down at the plant, 
check over our maintenance procedures, and 
tell me what, if anything, we're doing wrong. 
How about 


Gus Takes On the Job 


Gus didn’t answer immediately. Then he 
said, “Well, Ed, I'm not so sure I can help 
you, but I'm willing to take a try. I guess 
Stan Hicks and Joe Clark can keep the 
garage from falling apart for a few days 

“It's a deal then,” said Nealy, beaming. 
“I hoped you wouldn't let me down. I'll 
have everything ready—and you don't know 
how much I appreciate this, Gus.” 

Two days later Gus found himself in a 
new role. Instead of tinkering with ailing 
carburetors, ignition systems, and fuel 
pumps, he was sitting uncomfortably at an 
office desk going over volumes of records. 
Gus never has liked offices, records, or desks, 


the facts and figures. What he found was 
just as Ed had outlined it. For some un- 
known reason, the day trucks were getting 
better gasoline mileage than the night trucks 
and the tires on the night trucks were wear- 
ing out about 20 percent faster than those 
on the day trucks. 

With the pencil work out of the way by 
the end of his first day, Gus put on a pair 
of coveralls the next morning. Unfortunately 
he hadn’t remembered to bring a pair of 
own, so he had to wear a pair Ed Nealy gave 
him—a white pair with the words, “Avon 

[Continued on page 244 


Two Ways to Foil Thieves. Ac- 
s screwed to your car's exterior can 
be protected by filling the screw slots with 
solder. If you find ordinary solder hard to 
handle, try the liquid type. This might be 
gouged out, but it will discourage a thief, 


®\-Loos 
F< LINKAGE 


Spring Helps Piekup. In older cars 
there’s sometimes a slight delay before the 
engine responds to pressure on the acceler- 
ator. This results from wear in the linkage 
between the accelerating-pump lever and 
push rod. A coil spring and washer in- 
stalled on the push rod as shown will take 
up the slack in the linkage. 


Turn the page, please, for four more auto hints, 


—— 
Nin cuuTCH-PEDAL SHANK —=— * 


MAKES PEDAL IMMOVABLE=———=—= 


since doing it would make him conspicuous. 
Locking the clutch pedal is an effective 
way of protecting a standard-t i 
car. Without the clutch the car can't be 
driven, and there's no easy way to saw off , 
the lock if you drill the hole near the floor. 


Pin Makes Jack Safer. Drill sev- 
eral small holes through the shaft of your 
bumper jack. Then, after the cur has been 
raised to the desired height, put a steel pin 
through the hole under the ratchet mech- 
anism. If the mechanism slips, the pin will 
keep the car from falling. The pin can be 
chained to the jack. 
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» the carburetor body, and the gas line in 
turn fits into the connector. If thi 
fitting is missing from your car, installing 
one now may save you the cost of a car- 
buretor later. A new one might be the only 
way out if a mechanic should strip the 
threads in the carburetor body while trying 
to connect the fuel line directly. 


jis brass 


Keep Valve Core Handy. Place 
a new tire-valve core against the body of 
your tire gauge and wrap tape around it. 

\e core may come in handy sometime if 
you find a leaking valve while checking 
your tire pressures. 
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truck, Howard Butt, of Pocahontas, Va., 
decided it was time to stop such accidents. 
He bought some of the chromium handles 
designed to help a driver climb to his seat 
in a cab-over-engine truck and attached 
them to his truck as shown above. They 
made excellent tie-downs for lashing on 
the load. 


Sereen Catches Bugs. _ Insects 
wedged within a radiator core may reduce 
its cooling efficiency. To keep them out, 
Richard C. Schneeloch, of Tulsa, Okla., sug. 
gests placing window screening between the 
core and grille. Clean it off occasionally. 


Ratchet Improves Driver Grip 

Tue palm-fitting screwdriver handle at 
left above provides the extra torque you 
often need for driving or loosening stubborn 
screws. A square lug on the reversible 
ratchet handle fits a ¥” socket in the head of 
the screwdriver. Kipton Industries, Kipton, 
Ohio, makes the ratchet and various match- 
ing drivers. The handle sells for §: 


screwdrivers are priced from $1.0 Drill Drives Small Saws 
palm-grip ratchet may also be used on You can now tum your X” electric drill 
standard %” wrench sockets. into a small circular saw. Two of the new 


hments designed to do the job 
pictured here. The direct-drive model be- 
low, made by Federal Engineering C 
New York, sells for $6.95. The one above, 
a product of Drill-Sawmatic Co., Chicago, 
uses bevel gears so that the drill is behind 
and in the same plane as the cut. It retails 
for a dollar more. Both saws have 1-to-1 
ratios, depth-of-cut adjustments, and maxi- 
mum cuts of 1%” with 4” blades. 


tube in the corner 1] the room has om 
The long eylinder ix s3id to gi 
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By John J. Flanagan 
(Who has lived in a trailer two winters.) 
ILLINGLY or not, a lot of trailerites 
spend the winter where the thermom- 
eter dips below zero. If you're among them, 
a little work will increase your comfort, 
decrease your worries, and save you money. 

Select your site carefully. Avoid low 
ground and refuse any spot you suspect may 
be a dirt fill. Dig a drainage ditch away 
from the site and park the trailer over its 
beginning. 

Set trailer on a i fomndetios: Ask the 
weather bureau the depth of the local frost 
line and sink your foundation below this. 
Remove and store the wheels. To prevent 
winds from whistling underneath, put panels 
under the trailer as shown on the next page. 

Install a gravity fuel system. Build « 
rack that will hold your oil barrel higher 
than your stove. Plug the small opening in 
the drum with a cut-off valve fitted to 
receive X” or %” copper tubing. Run the 
tubing under the trailer, looping it in several 
places to take care of expansion. Drill 
hole through the trailer floor below the 
stove, push up your tubing, and connect it 
to the control valve. 

It’s a good idea to build a rack large 
enough to take two drums side by side. At- 
tach a cut-off valve to each and join the 
lines at a tee. Then, when one drum is 
empty, you can draw from the other. 

Protect water pipe from freesing. 
Be sure to lay the main supply pipe below 


Set it on a foundation that reaches 
below the frost line. This will keep 
‘ even though ground sur- 

wes as it thaws and freezes, 


Let gravity feed oil to your heater. 
Set drum high on a frame like this, 
enclose sides, and you've got useful 
storage space. Note door shelter too, 
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the frost line. Where it enters the trailer 
the cheapest protection consists of alternate 
layers of paper and rags. More effective in- 
sulation can be obtained by wrapping the 
pipe this way and then packing sawdust, 
excelsior, rock wool, or manure in a box 
built around it 

For a fancier job, you can order a wire 
heating element through a trailer-parts com- 
pany. This wire, wrapped around the pipe 
and plugged into an electric outlet, will 
give enough warmth to keep the water 
flowing in the coldest weather. It takes 
the same amount of juice as a 30-watt bulb 
no large operating cost compared to re- 
placing a burst pipe. 

Install a valve to shut off water. If 
you may be away from home for long 
periods, put a shut-off valve below the 
frost line. Get a valve with a bleed-back 
action. This allows the water on the faucet 
side to flow out after the valve has been 
closed. 

Insulate the windows. 
your windows should have “storm sash.” 
From a hardware store buy several yards of 
transparent plastic glazing and insula 
material. Cut pieces a little larger than 
your windows and tape them in place inside 
the trailer. 

An enclosed vestibule outside the door 
will do a lot toward keeping the trailer 
comfortably warm. But you can build a 
less expensive substitute by sinking four 
posts in the ground to support a projecting 
roof. END 


As in any home, 


vaue CONTROL 


pipe sturFED 
Wire SUCTION 


FROST LINE, 


Paoreer 
VALVE 


WATER MAIN 


Fone THAN pista) 
Frou aROUNS TO TRAILER 


Enclose space between trailer and ground 
and your floor will be ws For th 
paper, roofing, or other a 


Insulate water p 
wrapping with several 
ers of cloth and pa- 
right. Better yet, 
run pipe through trailer 
floor and box insulation 
around it, above. For 
long absences, install a 
shut-off valve 
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First step is to put the outboard in a barrel of 
fresh water and run it for a quarter hour. This 


By Thomas Wm. Helm 


fis YOUR kicker has come through a sea- 
son nicely, you naturally expect it to be 
ready to go next spring. But you may be 
wrong, unless you store it right. 

Many an outboard turns balky after a 
winter of idleness. Draining the gas tank 
and laying the motor on a garage shelf isn’t 
good storage. The smart thing is to take 
time in the fall to bed it down right. Then 
it'll roar to life at the first yank when the 
next boating season begins. 


B®. 
wy 
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leaded (wl 


x 
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Away Right 


Drain the tank really 
well. Then wash it out 
with about a pint of un- 
te) gasoline. 
Drain again, and let it 
diy ‘out, with, the cap 
left off, until all the gas 
fumes are gone. 


Remove propeller and 
inspect it for bad nicks 
or bent blades. 

can be smoothed by 
careful filing, but a bent 
propeller ought to 
sent back to tl 
for straightening. 


Putting Your 


Outboard 


will flush out any salt deposits or foreign matter 
picked up while it was used in shallow water. 


Careless storage can do more harm than 
regular use, Dust, gum, rust, and corrosion 
get in their licks twenty-four hours a day. 
Loose bolts allow gaskets to become dry and 
brittle. Water left in the cooling system may 
rust parts until they must be replaced. Fuel 
dregs can gum up gas lines and carburetor 
jets. Dry pistons may freeze up in time. In 
short, neglect is inviting trouble. 

But all these woes can be prevented. 
Follow the simple maintenance steps in the 
photos. They chart an easy course to happy 
boating next spring. 


be inte 
ae 


Nicks 


1 factory 


Slip gear out, wipe the shaft, 
and check it for noticeable 
wear points. ‘These may ind 
cate a bent shaft, Better have 
it straightened before spring. 


Open and clean the carbure- 
tor of all gum and sludge, us- 
ing white gasoline as a solvent. 
Inspect the unit for loose 
screws and leaky gaskets, 


Wa 


Inspect wiring for cracked or 
abraded insulation. Clean such 
spots and bind them with tape. 
Terminal ends at the magneto 
or plug are most vulnerable, 


Wash old grease off the gears 
and out of the hou ing with 
white gasoline. An old paint 


brush helps to do the job by 
getting into tight corners. 


r — 


Remove sparkplug, scrape off 
carbon, inspect electrodes for 
wear, and regap to the recom- 
mended setting. Wipe. the 
porcelain and terminal clean, 


[te eee 


= 


Finally, gi 
let it 


the motor an over-all 
, and wrap it in clean canvas or heavy 
This will keep out moisture and dust. All you'll have to do ne 


Mitt af 
vos 

Repack with grease as rec- 
ommended for your motor. 
Turn flywheel to’ work grease 
well into gears. Now is a good 
time to replice cover gasket 


Put about half an ounce of 
light lubricating oil in the 
cylinder, Rotate the flywheel 
until the piston is thoroughly 
oiled to prevent freeze-up. 


ing with solvent or gas, 
kraft paper. 


spring is fill the tank and spin the flywheel. Your outboard will 


be ready to go when you are. 


END 
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er viewing distances. Some 
new scts provide for your comfort by allowing 


and adjusts sound 

at right below, 

al on all new Zenith 
desired, 


Shop-Made Toreh 
Solders or Welds 


The right temperature for any job 
from lead burning to welding steel can 
be yours at the twist of the valves. 


By Don Pittwood 


ERE’S one torch that will do almost 

any heating job from soldering right 
up to heavy welding. You can use it with 
a small acetylene tank for light work or 
hook it to an oxyacetylene supply for heavy 
going. All you change is the tip. 

By using plain air for the low-tempera- 
ture jobs, the torch saves costly oxygen, and 
the heat can be kept below the danger 
point at which light work might be burned. 
With good valves it can even be adjusted to 


burn a mixture of oxygen and air with the 
acetylene, giving in-between temperatures. 

The secret lies in a two-way aspirator 
feeding oxygen from the back, while air is 
drawn in from the front by the velocity of 
the acetylene jet. This assembly is made 
of two k” pipe tees joined with a close 
nipple and fitted with two 5” long nipples 
on which the gas valves are screwed. I 
used two small needle valves from an old 
gasoline camp stove, but any gas-tight 
valves that give good flow control will do. 

At the front of the lower tee goes the 
air valve. I used a petcock with a com- 
paratively large core for this, as the through 
passage must be at least 9/32” to admit 
enough air. Turning the core to the open 
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Gaciesities pail wl a arn (plan: 
graph needle in tin-can stock or sheet’ brass. 


position, I ran a 9/32” drill clean through, 
took out the core to scrape off drill burrs, 
and reassembled the valve. 

Perhaps the most critical part is the 
orifice through which acetylene is admitted. 
I made it by punching a hole through a can 
lid with a phonograph needle. You might 
prefer to use thin sheet brass. The orifice 
should be a bit smaller than a No. 80 drill. 
If it’s bigger, it will pass too much acetylene 
for the amount of air drawn in; if too small, 
it may take too much acetylene pressure to 
get enough gas through. 

The orifice strip is bent U-shaped as 
shown in Fig. 2, with the punch flare out, 
and sweat-soldered into a 1” length of 
copper tubing. Bend the tabs over the end 
of the tubing to help secure them. Then 
solder the tubing into the 5” pipe nipple, 
build up the stepped end with solder, and 
file to a rounded shape. 

‘Another way of making the orifice is 


on all threads when as- 
Turn valve handles slight- 


Smear pipe com, 
Sek ae 
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After the orifice strip is soldered into the 
copper tubing, solder that into the pipe nipple, 
low solder around, and file smooth, as at top. 
Air valve is made from a petcock ‘by iling 
through 9/32" (center photo above). Ti 
burning air or air-orygen mixture is dil 

to 3/35" at the orikee end and reamed: with 
a countersink at the other. 


shown in Fig. 3. Wrap an empty .22-cal. 
cartridge shell with a bit of brass shim 
stock to make it a push fit in the long pipe 
nipple, clean out the inside of the latter 
well, coat with solder, and sweat-solder the 
shell with its wrapper into the bore. Punch 
the orifice in the end of the shell from 
inside, so that the flare of the hole is out. 

Standard oxyacetylene tips can be used in 


operation. 


ly away from each other for easy 
ch both gas hoses with casting as above. 


AIR-ACETYLENE 


Sa 


am VaLvE 


jir-gas tip, air valve is opened 
and oxygen valve closed entirely or opened 


the torch by cutting off the original threads 
and rethreading with a k” pipe die. For 
burning air and acetylene, drill the tip hole 
out to 3/32”, and form a flared throat in the 
threaded end with a countersink. 

Use pipe-sealing compound on all the 
threads when assembling the parts. Draw 
up the orifice tube so that the jet issues 
from about 4” back of the inner end of the 
tip, as shown in Fig. 1. Attach standard 


Tree Limb 


kes Bird Feeder 


‘A snupte bird feeder can be made from 
a tree limb two or three feet long. Select 
a limb about 3” in diameter. Leave a few 
inches of some of the branches on the limb 
and bore a dozen or so 1” holes 2” deep in 
the limb. Nail or tie a piece of string to 
the top so you can hang the feeder in a 
tree. Fill the holes with suet or peanut but- 
ter—R. M. Woodbury, Haverhill, Mass 


ACETYLENE VALE 


only slightly. For oxyacetylene flame, use 
standard tip and keep the air valve closed. 


hose with screw clamps. Since oxygen is 
present, don’t use any oil. 

To operate the torch, crack open the 
acetylene valve, light, and adjust the oxygen 
or air valves to give a clear blue flame. If 
the torch fails to draw in sufficient air, as 
indicated by a yellow or smoky flame, the 
orifice may be too large, or not centered in 
relation to the tip opening. If necessary, 
solder in a new orifice st 


Sreet fence posts 
often tend to work 
loose from the ground 
in wet weather. One 
common remedy is to 
dig a hole for each 
post and plant it in | 
concrete. It'll save swan 
concrete, though, if ask 
you pre-cast the base 
in a concrete cylinder 
before burying it. 

Obtain some short 
lengths of stove pipe, | 
place each post up- 53 
right inside a piece of 
pipe, and fill the pipe | 
with concrete. Planted “—\————— 
in the ordinary fashion, these heavy-base 
posts will stay firm even in soft ground. 

If you have no stove pipe, make the base 
tubes from an old piece of roll roofing or 
linoleum. You can also use cheap angle- 
iron bed rail in place of regular fence posts. 
—C. A. Veburg, Omaha, Nebr. 
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Three-Shelf Cabinet 
Is Hand-Tool Job 


THIS cabinet grew from a definite need. 
Until I built it, entirely with hand tool 
wi could find enough storage space in 
our home for li 

I used a rabbeting plane to cut %” by ¥” 
grooves in the framing members. If you 
don’t have one, your lumber company will 
probably cut the grooves for you. 

Saw up your 71’ of %” by 1%” pine like 
this: eight pieces 61%” long, two 58%”, four 
24”, three 21”, one 18”, four 12”, and tw 
9” long. These dimensions allow for # 
tenons on both ends of all vertical members 
as well as the middle horizontal pieces of 
the frame. 

Assemble the two sides and back first, 
fitting the %” plywood panels snugly into 
the grooves. Screw the assembled back to 
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MENDING 


eae’ 


ASH AS WHITE PINE 


the sides, and then the front framing mem- 
bers also to the sides. Cut a X” rabbet ¥” 
deep around the outer edges of the door to 
make the cabinet dustproof. 

‘wo pieces of X” plywood were used for 
the top to make it strong enough to support 
any heavy object placed there—C. C. Hun- 
ter, Chillicothe, Ohio. 


MATERIAL QUANTITY APPROX. COST 
X" x1K" pine 71’ $5.00 
plywood 4° x 8" sheet 4.80 
x" plywood 2’ x 4’ sheet 2.88 
1%" molding 4% 36 
Hardware 
Total $15.04 
POOR W268 | DOOR Wezel” 
PACK BT 
sibe | ine | soe | ioe 
sack arene |*29) 737] | e180) 


Upping Your 
Car’s Value 


By borrowing a few tricks from auto 


dealers, you can get a higher price Recond 


when you sell or trade in the old crate. Don't worry about fender holes like those 
shown here. Wi 


fix them so that th 


PS PHOTOS BY W. W. MORRIS 


By R. P. Stevenson 


"Tes USED car that looks good always 
sells best. Dealers know this by long ex- 
perience, and most of them give every used 
car they work over a beauty treatment. You 
can do the same—and make a better deal. 

‘Auto manufacturers help dealers by sup- 
plying or recommending appearance-recon- 
ditioning kits. These include several mate- 
rials new since the war. But most of the 
recommended supplies are also available to 
you at auto-supply stores or from the dealers 
themselves. 

In preparing a car for sale, a dealer can 
often do a specific operation more inex- 
pensively than you can and get back his in- 
vestment. But you may not. Steam-cleaning 
the chassis and engine is a case in point. It 
might not pay you to have this done. even 


A beauty treatment including the steps above will increase number of prospective buyers. 


y 


ing materials include those abor 


h an inexpensive kit, you can 
will never be notict 


though dealers include it in the program. 

There are many other jobs, however, that 
you can do at very little expense and effort. 
These are outlined on the next four pages. 
And once your car is spruced up, you 
be less inclined to sell or trade it in. 

One of the first jobs you can undertake 
putting the body and fenders in good con- 
dition. Cold metal and plastic patches will 
take care of holes and small dents. The 
metal will fill the dents, and the patches will 
bridge the holes. If you want to attempt 
more ambitious body work, inexpensive 
bumping dollies from an auto-parts store 
will help you do the job. 

To match the body paint, look on the 
body plate that carries the serial number. 
You'll usually find there a number that will 
enable a paint supply house to sell you 
the matching color. > 
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- 
1 Sand down to bare n I for an in so 2 Cut fabrie patch to shape, dip in solvent, 
around rusted-out spot. You can do sanding and apply it to the metal.’ The wet patch 
Lied to any contour. After it dry, 
hing materials are available featheredge the patch with fine sandpaper. 


by hand, but a power disk is quicker. Kits con- can be m 
taining all peice 


Anybody Can Repair Rust Holes Now 
By Simply Applying Plastic Patches 


'OON after the war someone found that a 

plastic-impregnated fabric was ideal for 
repairing rusted-out automobile bodies. 
Dipped into a solvent, the fabric bonded it- 
self to the metal. A paste applied over the 
fabric set to metal-like hardness, 

Poputar Sctexce announced the process 
in June, 1948. Since then practically all s 
ice garages have adopted plastic patching 
as a standard repair procedure. The patches 
are inexpensive and durable. Any apprentice 
mechanic ean apply them. 

To do the job yourself, you can buy a 
kit at an auto-supply or hardware store. The 
kit includes fabric, solvent, metallic putty, 
3 Apply metallic a small brush, and instructions. 

mite tee If you don't own a paint sprayer, borrow 


solvent, Sand or file the putty s 5 
will look and last like a piece of metal. or rent one for the finishing job. 


{, Spray the pateh, first « base coat a 8 5 Where's the patch? When job is carefully 
several of finish ‘color. Rather th done, you have to look closely to detect it 
match a spot, it’s best to spray entire Garages now use the plastic-patch method for 
Lacquer is advisable because it dries a good many of their body-repair jobs. 
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Hose car first with cold water to remove 
the road dust. Such dust is abrasive 
would damage the finish if rubbed. Scrape 
flush all dirt you can from the under parts, 


2 This looks like soap but actually it’s a 
detergent made especially for car washing. 
Never use household soap, Do the washing with 
a clean sponge or soft cloth, rinsed often. 


Knowing How to Wash Your Car 
Pays Off When You Sell It sean: 
PIGMENT, 
wish and polish the car after you've 
ished the metal repairs—and do this 
the right way. First, place the car in the 
shade and wait until the metal surfaces hav 
cooled. Use cool or cold water, never hot. STEEL 
Avoid household soaps. They may leave a - 
dull film on the highly finished surfaces. 
Use running water if possible. 

A good pre-wax cle will restore the 
al gloss to a dull finish. A polishing 
agent is combined with some cleaners, but 
the cleaning function is the most important. 
You can then wax the car, but you should 
keep in mind that some auto manufacturers 
discourage waxing. Their reason: abrasive 
cleaners may later be used to remove the 
wax-and cut through the finish. Consult 
your owner's manual on this point. 


2 Use a wax cleaner next. This is the most 


2 important step in restoring the finish. As 
the sketch shows, this removes the thin film of 
oxidized paint, as well as dirt and old wax, 


Waxing will protect the finish. ; Special chrome polishes are available, but 
Ay ieee tire note batknes Aiea: eevee emcees pallet a you have xt 
or wax a car in a shaded spot. Sun will dry the bing compound. The Ford mechanic below 
paste or liquid so fast you can’t polish it tcl Soeapoed=aind Bad ie see pod fo. 


wey ’ 


| Aluminum. paint applied to the interior Chrome can be protected temporarily 
surfaces of bumper guards and the backs of against rust by applying wax or plastic coat- 
the bumpers—if latter are badly rusted—im- ing that comes in new spray cans. You can also 
proves the appearance, Remove rust first. use wax, light oil, clear brushing lacquer. 


These Seem like Little Things 
But They Make a Car Look Better 


‘OU may hear a mechanic speak of “de- 

tailing” a car that’s to be resold. This 
means giving it a final check and taking 
care of points that were overlooked 

Your detailing might include removing 
spots of tar or road oil from the finish. Gaso- 
line, kerosene, or turpentine will usually 
tuke care of them. 

Cleaning white sidewalls is another pos- 
sibility. Mechanic's hand soap or any popu- 
lar kitchen cleanser applied with a stiff 
brush and warm water will remove curb 
. scuffs and road dirt. 

3, Hub-cap dents can be bumped out by this If the body finish is chipped or pitted in 
old trick—placing the cap in sand-filled con- 4 few places, apply matching enamel or 


tainer, It's best to use a rubber mallet, but you ; y 
can get by with hammer if you're careful. lacquer with an artist's brush, 


Pes ae NS ERE PE eR 


le top can be waterproofed and 

made to look like new with one of several 
plastic coatings recently made available to 
dealers. Yours may be able to sell you some. 


5 Black rubber dressing brushed on tires 
and running boards produces a new-rubber 
look. A dealer seldom neglects this, for it costs 
little and makes quickly noticed improvement. 
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|] Commercial degreaser is fine if you can 
et it. One above, part of a reconditionin; 

kit is brushed on and then hose 

off. For us diluted 8-to-1 with kerosene, 


Everyone Looks under the Hood 
—So Clean and Paint the Engine 


CLEAN engine always impresses a buy- 
er, for it suggests good mechanical con- 
dition. An hour's work with a dollar's worth 
of materials will make yours glisten. 
Removing the grease and grime may be 
a tedious job, but the results are almost al- 
ways worth the effort. If you have trouble 
locating a degreaser, the one pictured in the 
photo above is sold to garages under the 
trade name of Whiz Ho-Zof. 


Next month, read how to renovate the 
interior of your car with a spray gun. A 
plastic spray now reaching the market will 
make the door panels and headlining look 
new—even if they are now faded and dirty. 


A, Brush black enamel on air cleaner, starter, 
generator, battery case, horns, fan blades, 
radiator top tank, and similar black accessories. 
Compartment panels can also be painted. 


Q, But kerosene alone will do the job. Sop it 
on the grease with a cloth and let it soak 
awhile, Then mop up the grime with succession 
of cloths, or scrape and wire-brush it off. 


3 Touch up 

battery cables with rubber dressing, ‘after 
cleaning with a cloth. A small can is all you 
need for this, the tires, and running boards. 


Apply engine gray or aluminum paint to 
head ‘and block “Use only a paint that's 
made for the purpose. When job is done, let 
the paint dry overnight before running engine. 
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‘uts Noise 

Mven of the noise on a phonograph rec- 
ord is believed to be scratched in at the time 
the original recording is made. A recording 
technique recently developed by Fairchild 
Recording Equipment Corporation, White- 
stone, N. Y,, employs an electrically heated 
to reduce noise in the original cutting. 
ated needle may be compared to a 
warm butter knife. It softens the lacquer 
and thus makes the groove smoother. The 
smoother groove is said to keep noise about 
70 decibels below the signal level; for or- 
dinary disk cutters the difference is only 
about 50 db, 


Clip Holds Plasterbo 

A sMALL hole in plasterboard wall can be 
patched with a scrap of plasterboard and 
clips cut from tin-can metal. Snip the metal 
as shown and bend three of the four legs 
around a plasterboard form. After the patch 
is in place in the squared hole, bend down 
the fourth leg of each clip. Finish smooth 
with patching plaster—John A. Vincenti, 
Kennett Square, Pa. 
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Barrow Uses Old Auto Springs 
Ir you're building or repairing a wheel 
barrow to be used on rough ground, don't 
overlook the use of old auto springs as 
wheel mounts. They absorb some of the 
shock that would otherwise be transmitted 
to your arms. Two, three, or more spring 
leaves can be clamped to the barrow frame 
with U bolts. A long bolt or a threaded rod 
through the shackle holes carries the wheel 
—Marion L. Rhodes, Knightstown, Ind. 


river Made from Key 
Tins key-chain screwdriver 
is as handy to carry as it is to 
use. You can make one from 
a discarded steel key simply 
by sawing off the end and 
filing or grinding the shank 
If you want to make the Hit 
more durable you can case- 
harden it, but for light use 
this isn't necessary.—W. I. 
McClay, Pasadena, Calif. 


Serew 


itorm Sash 
ssary if you make 
s. Miter the corner joints 
and groove the inner edges on a circular 
aw to accept the glass. Assemble three 
sides, slide the glass in place, and add the 
fourth side. The window won't need putty 
if you paint the wood before assembly and 
let some of the paint run down into the 
groove.—Walter E. Burton, Akron, Ohio. 


Why Rats Thrive in Winter 

Many farmers wonder why their winter- 
time rat-poisoning campaigns show such 
poor results. One reason is that most 
poisoned baits freeze hard in cold weather 
so the rats can gnaw off only enough to 
make them sick—and wise. To make winter 
baits more effective, mix in mineral oil and 
some fat or suet. They'll keep the mixture 
soft enough to permit rats to chew off a 
lethal dose.—John Krill, North Lima, Ol 


x" 


Support Holds Saddl 

Tne wooden horse shown above keeps 
saddles in shape and out of the dirt. It takes 
up very little space and has no legs to get in 
the way. The sketch below shows you how 
to assemble one like it. Take care, however, 
not to leave any projecting nails or screws 
that might scratch the leather or lining. Also 
bevel or round off the edges.—David F. Cos- 
tello, Ft, Collins, Colo. 
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Pin Helps You Lay Linoleum 

A scrisinc tool made from an ordinary 
clothespin will help produce a professional 
job when you must butt a piece of linoleum 
against another already in place. 

Cut a notch or shoulder and face off one 
prong of the pin as indicated by the dotted 
line in the sketch above. Drive a sharp brad 
through the other prong directly opposite. 

Cut the new piece of linoleum a little 
oversize. Then when you slide the shoul- 
dered prong along the edge of the piece al- 
ready on the floor, the brad will scribe a 
straight cutting line on the second piece.— 
fred K. Purnhagen, Freeport, N. Y. 


This Anvil Is Easy to Move 
Heavy anvils are often tough to move, 
but Clarence McCutcheon, of Hamilton, 
Mo., can get his around the farm shop with- 
out much trouble. He welded an angle-iron 


box on top of an old tractor differential 
housing and set the anvil in the box. The 
anvil can be lifted out or tipped and rolled 
with the base.—L. Houck, Jefferson City, Mo. 
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Tracing Will Amuse the Kids 


Now that it’s time for your youngsters to 
begin moving indoors to play, a tracing 
bench will help keep them busy. 

Knock the box together from any wood 
that’s available. A base 14” by 20” and a 


Serew Eyes Support Shelves 


A courte of large 
screw eyes at each end 
afford a neat and easy 
way of supporting a 
shelf, In this photo, 
the shelf is raised to 
show the screw eyes. 
—J. A. Richards, Saco, 
Maine. 


WATER PAINTS 


‘Type of Paint Where Used 


Where normal condi- 
tions prevail, but 
imum wash- 

ity is not expected 


Resin pat 
Tenor "ype Bo 


Regin paints, exe 
Eater pe 


meder Interior or ex- 
ts 


Cement 
paints tortor wal 


Note: Ail types of 
are appited witha 


As above 
aint are reduced with water according to 
‘be"aprayed if suitable ‘equipment ts avaiable: 


rear height of about 6” are good dimensions. 
Cut out the top rectangle slightly smaller 
than your sheet of ground glass, and cut a 
rabbet for the glass. Bore ventilating holes 
and screw the top in place. Connect up two 
tubular lamps or 15-watt  fluorescents.— 
John P. Arnold, Doylestown, Pa. 


Pencil Clip from Paper Clip 


A paver clip can be easily bent to serve 
as a pencil clip. Straighten out one end and 
wrap it around the pencil as shown.—W. K. 
Lowry, Toronto. 


ineven porosity requires 
water-tybe priming coat 


As above 


Burtaces subject to 
folsture or that must 
washed 


‘frequently. 


Bbjecedtsdaanpndee, 
Tubjected todnmpness, 
Fain or snow. Brick, 
Stone, conereie, con: 
rete’ block, asbestos 
‘Shingles. and old paint: 
ed murtaces 


Surface should be damp during 
——e 
turer's directions. ‘They 
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Two-Story House 
Better for Dog 


Hs a two-level shelter that will keep 
your dog warm in the winter, cool in 
the summer, and dry when it rains. 

The upper story has no openings above 
the floor level. In cold weather, when your 
pet sleeps in that room, the heat generated 
by his body will keep him comfortable since 
there are no above-foor openings to let the 
warmth escape. 

In the summer, the lower level will be 
cooler because it’s separated from the roof 
by the second story. 

The construction is simple. Butt joints 
were used throughout. The framework is 
two-by-threes with braces at three of the 
lower corners. 

The size of the kennel, of course, will de- 
pend on the size of your dog. He 
ple rule to determine the size: build the 
house large enough so the dog can stand up, 
in his upstairs room, without touching the 
walls or roof. 

These tips will help you: 
© Provide a removable roof or large door for 

cleaning. 
© Fit the boards tightly to minimize cracks 

that will allow wind and rain to enter. 

Better still, before nailing up the siding, 

apply a layer of building paper. 
© Put on a good roof of tar paper or shingles. 
© Install a lip on the floor at the entrance of 

second story. This will keep your pet’s 
bedding from dropping to the lower level. 


Neat appearance of finished kennel is shown 
in upper photo while lower picture shows simple 
construction of double-deck doghouse, 


Cedar shavings make good bedding. Fleas 
don’t like cedar. 

© Use brick or stone supports, and set the 
house dead level and firm. You wouldn't 
want to live in a tipsy house, either. 

@ Clean out the house three or four times 
a year and wet down all inside surfaces 
with DDT.—Erik Miller, Burbank, Calif. 


Level Lights Up for Working in Dark Places 


Pusu the sliding switch on the front of this 
level and a one-cell flashlight bulb inside 
the case lights up all three level bubbles. 
The tool shows horizontal, vertical, and 45° 
angles. It's priced at about $5 by the Inter- 
national Manufacturing Co., of Littleton, 
Colo., and is especially handy when you're 
working in a poorly lighted spot. Although 
the level uses only one penlight cell, there 
is room inside the aluminum case for a spare 
cell. New bulbs and batteries are easily in- 
stalled by removing two screws that hold 
the back of the case in place. 
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How a Small Shop 
Can Handle Big WOFK , cow. cv 


Here 


e some neat dodges to help lick the handicap of crowded working space. 


JNEAR-TOP bugbear of the home craftsman is the problem of managing large 
work in his small shop. The long board that must be cut into usable lengths 
teeters precariously on his circular saw; the far end of a door stile he is boring for 
dowels wavers on the drill press; the table-top edge, neatly molded at the start, is 
disastrously gouged as the projecting end overbalances. Then there is the awkward 
business of jointing long stock or of gluing up such sizable projects as a bench top. 


Wall rack and swing saw crosscut awkwardly long planks. 


HINGED 


Restinc a long board on horses and cu! 
ting it with a handsaw the usual way 
consistent with the goal of me 
shop where 
be used, it's better to build an open shelf 
framework (above) attached rigidly or 
hinged to a wall to support the lumber. 

Use 2” by 3” lumber, assembling the 
frame by notching the cleats over the rails 
and placing them opposite the wall studs. 
Two or three legs hinged beneath the front 
edge and swung against the baseboard will 
support the shelf rigidly. 

Since Boards resting on this shelf can be cross- 


cut into shorter lengths at a 
ae BENE) the work can be drawn forward at the start 


of the cut and pushed back to complete it. 


TuaNBuTTON wre By lowering the handle of the saw at the 
end of the cut, the front rail of the shelf is 
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cleared and the near edge of the board is 
kept from splintering. There's no overbal- 
ancing of the rear edge as the saw comes 
through. 

A swing saw used with such a wall shelf 
will cut boards in a jiffy. The handy ar- 
rangement at the bottom of the facing page 
will enable you to swing a fast-cutting cross- 
cut blade through the board as it lies on 
the shelf. 

True up a well-seasoned 2” by 6” plank 
of convenient length, bolt a ball-bearing saw 
arbor to a cleat at the lower end, and hinge 
the plank to the joists overhead or to a stout 
shelf, The position of the motor is governed 
by the belt. A long belt will place it near 
the upper pivot, where its weight will have 
little influence on the handling of the saw, 
but a long belt will tend to whip. 

The weight of a motor placed lower can 
be offset by attaching a coiled spring to the 
front of the plank and connecting it with 
the ceiling or an extension of the shelf to 
which the plank is hinged. 

Hang the machine at such a height that 
the blade will cut through a wide 2” plank. 
A guard like the one shown, built of %” 
plywood sides and a spacer arch of 2” stock, 
is screwed solidly to the ends of the cleats. 
Hinging the outer end gives clearance for 
blade-changing. 

Be careful to align the pulleys and espe- 
cially to keep the blade in the plane of the 
swing. This require a little shimming 
of one end or the other of the arbor to com- 
pensate for twisting of the plank if it warps 
after it has been in use for a few months. 


Roller stand beyond saw 


Macuine-trrine long boards is easy if 
the projecting end of the work is carried by 
a roller stand. In building such a stand, it's 
smart to provide enough vertical adjustment 
for use with both saw and jointer. The roller 


SAETER 
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With this rolling carriage you can let 
Jong lumber stick out the window. 


Ir window is handy where the end of 
a board can be passed through it, a table 
saw will do nicely in crosscutting long stock 
when a simple accessory is provided. With 
the end supported at the right height, the 
only problem in cutting a board is to ad- 
vance it evenly across the table; and this is 
accomplished if the outboard end is car- 
ried by a roller carriage. Just take the rollers 
off an old skate and mount them on a board, 
and make a shelf-like track for this carriage 
that can be bolted across the window and 
adjusted for height. When adjusting for 
height, keep the track level. If there's no 
window handy, you might use a door. 


jointer helps you work king-size stock. 


can be 2” or 3” in diameter. To adjust for 
height, place the stand near the machine 
and align the top of the roller with the table, 
either by sighting or with a straightedge. 

Two types of roller supports for ripping 


ting long boards are shown on the 
previous page. The upright stand is quickly 
readied and occupies little floor space in use, 
but the folding version can be hung on the 
well out of the way. cross-rails and 
rungs—glued and nailed—give rigidity. 


Note that the back legs are pivoted near 
the back edge of the other legs, allowing 
for the inset of the rails when the stand is 
folded. The adjusting arm is slotted as 
needed to allow the clamp bolt to slide as 
the height is adjusted. 


Oversize shaper table lets you handle big pieces. 


. coe 
VA stantine-o1m HOLE 


shaoen TAaLe Sze On, 


'Bolting on a big auxiliary fence takes 
the tilt and rock out of edge work. 
ng, or shaping wide 
boards on n the jointer is easier if a wide auxi- 
liary plywood fence is screwed to the regu- 
lar fixture. If it springs from pressure of 
the work against it, brace it with a strip of 
wood tacked near the upper edge, with the 

+ end clamped to the edge of the ad- 
saw table or other support. 
A similar setup with a circular saw helps 
in jointing, shaping, and grooving opera- 
tions on wide stock. 


Lance work, especially big open frames, 
cannot be molded on a small shaper. The 
solution is to build a light framework at 
least 3’ by 4’ in size to rest on the shaper 
table, facing it with %” plywood. If the 
weight of the work demands it, attach legs 
to the corners of the wooden table. 


Plank on a drill-press table licks the 
problem of overhang and t 
Lone work to be bored or mortised can 
be handled better if a 2” by 6” plank is 
bolted to the drill-press table to carry the 
piece. Use wing nuts to tighten the bolts. 
Attach fences to this auxiliary table as 


piece of fir about 8’ long will han- 

job likely to be encountered. 
Place it with the hollow face up, if it is 
warped. Bore it to take two carriage bolts, 
counterboring to sink the heads flush, and 


grind flats on the side of wing nuts so that 
they can be passed through the table slots 
without being screwed off the bolts. The 
slotted hardwood piece (right), with the 
open washers nailed to it, is slipped be- 
tween the underside of the table and the 
wing nuts to take the pressure. Screw fences 
to the plank, as needed. 


Rope from joists supports round jobs for sanding on a shaper. 


Lance, circular construction, such as the 
apron for a round table, can be handled in 
sanding operations on drill press or shaper 
by bridging the diameter with a slat and 
hanging the assembly by a rope. Rest the 
edge of the ring on the machine table and 
use any convenient guiding device to lo- 
cate it against the sanding drum. If the rope 
is tied to a swivel or passed through a ball 
bearing, it won't twist and lift or lower the 
work, 

Here a guide, cut to the profile of the fin- 
ished curve, regulates the depth of cut. 


Drawing long arcs with a triangular scriber. 


Scatnin an are of long radius is always 
a problem if a stick or cord is used for a 
compass. Much simpler is the triangular- 
scriber method. At the ends of the are chord, 
drive small nails into the board to be cut. 
Locate the height of the curve at the cen- 
ter. Hinge together two long straight strips. 
A crosspiece and thumb nut and bolt will 
hold the hinged pieces at a set angle. Cut a 
notch, as shown in the photo, to hold the 
point of a pencil at the apex. 

By sliding this adjustable, gable-shaped 
device endwise—keeping the legs always in 
contact with the nails—a pencil in the notch 
will draw a true are: 

If you don’t know the height of the are 
at the center, but do know the radius, make 
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a drawing to scale and measure the height. 

For instance, if the radius is 100” and the 
chord is 60”, draw an are with a 10” radius 
and a 6” chord. Find the center of the chord 
and measure to the circumference of the 
circle and you've got the proportionate 


height of the required arc. END 
o~ 
atid Coren 
Toe 
Ss 
— 
rota, 


SR 
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Extra Jaw Grips Duplicate 
Work. This device holds two similar 
pieces in a drill-press vise in alignment but 
permits you to remove the upper one at will. 
With shafts having taper-pin holes, for 
ample, it will help you to duplicate the orig. 
inal holes in new shafts even if the holes 
are not on center, and the original collars or 
other parts will still fit the new shaft. 

The fitting consists of a rectangular block 
threaded for a tightening screw that passe: 
through a clearance hole in a tapered upper 
block. For larger drill-press vises, make the 
bars 1” wider than the jaws and use two 


Improvised Tap Wrench. If you 
haven't a tap wrench big enough to fit a 
large tap or reamer, try using two open-end 
wrenches as shown above. Placed opposite 
each other, they give the balanced pull 
needed to hold the tool true, and ample 
leverage for turning it. 


220 roPuLar SciENCE 


clamp screws, strad- 
dling the jaws. 

Clamp the new 
work in the vise with 
the lower block. Put 
the old piece above 
it, with a parallel be- 
tween, and tighten 
the tapered block to 
wedge it tight. With 
the drill or reamer in the old hole, clamp the 
vise on the drill-press table. Then loosen 
the tapered block to remove the old piece. 
—Harry Moore, Hamilton, Ont. 


PARALLEL 


Tapping Blind Holes. A good 
dodge to facilitate this job is to pack the 
blind hole with heavy grease first. Then, 
as the tap enters, chips are forced out with 
the grease —Warren Norcross, Phila. 


jamese Chuck Keys. Where two 
sizes of drill chucks are used interchange- 
ably on a drill press, it's always a problem 
to keep the right key handy. You will, if you 
cut one of the keys just below the crosspin 
as shown, and weld or braze it to the other. 
—John A. Blaker, Auburn, Mass. 


Jaw Holders Help True Chuck. 
To true up a universal chuck by grinding 
the jaws, you should do it while the jaws 
are exerting holding pressure just as they 
will in use. These shopmade fittings do just 
that. Cut from flat %” stock, they are sized 
to fit a 6” chuck. 


— 


‘The fittings slip over the ends of the jaws, 
and must clear the holding surfaces to be 
ground. Make certain that the steel pins are 
identically located on the fittings. Any size 
of ring can be used as long as it leaves the 
jaws open.—M/Sgt. James R. Wood, 3rd Air 
Vehicle Repair Squadron, U.S. Air Force. 


crank handles or other spherical shapes is 
« x this way. The method shows you 
exactly where to start and stop the roughing 
is, and les the risk you will slice a 
flat off the ball or leave too much stock. 

First draw along a centerline a layout of 
the piece desired, making it at least four 
times actual size to minimize drafting errors. 
Draw tangents to the ball shapes that are 
45° to the center line. From the intersection 
of the tangents and the necks joining the 
balls, drop perpendiculars and measure the 
longitudinal distance between them. 

These dimensions, reduced to actual size, 
should then be scribed on the chucked 


Iseuocuares ° 
vais cuave 
‘oest 


workpiece after it has been tumed to the 
larger diameters, D. Locate and turn neck 
diameters d, with a cutoff tool if necessary. 

Now set the compound at 45° and turn 
from the large diameters to the neck di- 
ameters. Use only the compound feed and 
stop cutting just as the neck shoulder dis- 
appears. This leaves a little stock at the 
outer and inner corners to be filed off. For 
best results, use a template to guide the 
finish filing.-C. W. Battels, Akron. 
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Gleaming brass andirons dress up 
your fireplace. You can probably 
duplicate these for a few cents 


Part of an old brass bed and two pieces of strap iron are all you need. 


By Bob Gilmore 


| BAVE a nei bor who would be an 
asset to any community—he's a high: 
for a walk, he 
ome kind of junk 

He poked around in a trash pile in a gully 
the other day and came home carrying an 
old bed frame. He dropped the foot section 
ir 


my driveway, and said 


Present for you. Brass tubing. You 
should be able to find s 

After studying the tubing awhile, I de 
cided Old Sera was right. It would 
make a set of our fireplace 
saving us the money we'd intended to spend 
ht fire basket 


y 1” strap iron from my scrap 


ue use for it 


Some 
basket, two he 
work tured out the andirons pictured h 
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brass tubi 


iron legs were clamped in v i i allel and square up tubing 
& piece of steel pipe as lever. De- wi Slamp rigidly for brazing. Flow 
th that best fits freplac curves of tubing and build up 

nd and bend at those points substantial shoulder on each side of tubing. 


I brass tubes with wet 

50-50 cement-sand mix- 

This strengthens 

i helps prevent heat 

jefore pouring, 

tape any bolt holes, close 
ends with taped-on’ 

¥) blocks, Leave blocks on 

Yj fora day, and let andirons 

cure for four more days. 


For the final cl 
operation (right), use wire 
brush to remove scale and 


ning 


any traces of old paint or 
lacquer. Shine up the 
brass with brass polish or 
with emery cloth. For a 
Tich contrast, paint legs 
with black stove polis 


RUST PREVENTIVE 


‘Heat one part ordinary rosin and six parts lard slowly until the 
rosin is completely melted. Thin this to a flowing consistency with 
benzine. If ¥% Ib. lard was used, for example, add about 1 pt. benzine. 
Apply sparingly to the steel, but first be sure the metal is clean and 


all rust spots have been removed with emery cloth or fine sandpaper. 
One of the leading manufacturers of chisels has found that tools 


rubbed lightly with this mixture will resist rust even when im- 
mersed in salt water and left for some time. 


FOR YOUR POPULAR SCIENCE INFORMATION FILE 


SEPTEMBER 1950 293 


RoD Va LARGER 
THAN TAP SHANK 


Cio |) Extended Shank Gives Taps a Long Re 

Wues you have to tap or ream a hole that’s out of reach, a 
tool extension can be made from cold-rolled rod. In one end 
of a suitable length of rod, drill a hole of a size just between 
the diagonal and across-flats dimensions of the square on the 
shank. Heat the drilled end red hot and force the shank i 
The corners will shape recesses for themselves. 

If possible, chuck the socket in a lathe and hold the tool in 
the tailstock, forcing it in with the handwheel. This will i 
sure alignment of tool and extension. Put a pin in the other 
end of the extension, or file it square to fit a tap wrench.— 
Geo. Petersen, Whitinsville, Mass. 


Serew Becomes Socket Wrench 


Ho.tow-Hean cap screws are easily con- 
verted into handy midget socket wrenches 
that can be mounted in optical or jeweler's 
screwdrivers as shown, or fitted with indi- 
vidual handles. With the hex socket run- 
ning on the tailstock center (preferably a 
ball-bearing one) turn the shank to fit. Re- 
chuck and face the socket, leaving it a bit 
deeper than the nuts it will fit. Drill a hole 
up into the socket to clear screw shanks as 
the nuts are run down.—Floyd McGuckin, 
Ridgewood, N.J. 


Hidden Light for Drilling 

Ir youn drill press has a hollow 
housing like mine, you can install a 
lamp that’s never in the way, lights 
the work well, and won't get broken. 
How? By putting it in the housing. 

Try various bulbs for fit (mine is a 
75-watt) and get a tin can to fit the 
bulb closely. Cut a side of the can as 
shown and a hole in the top for the 
socket. Solder the socket in to bring 
the bulb almost to the bottom of the 
can. 

Punch two holes in the cut corners 
of the can and drill the housing for 
the mounting bolts. Connect the lamp 
wires to the line, but on the live side 
of the power switch, as light is often . 7 


ited with the motor off. An extra colnet 
switch can be mounted on the housing moron 


as shown.—Will Thomas, Buffalo, N. 
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Dual Blower Whisks 
Cooking Odors Outside 


ROVING two blowers are better than 

one, the kitchen exhaust unit shown 
here gets rid of cooking odors fast and 
keeps grease-laden fumes off the walls. One 
side of a dual blower (bought at a war- 
surplus shop) is connected by a flexible pipe 
to a hood over the gas range. Most of the 
heat and cooking odors pass through this. 
Any that escape are caught by the second 
blower, which sucks air from near the 
kitchen ceiling. 

The little blower draws 62 watts. It’s 
mounted, over a hole, on a piece of %” ply- 
wood painted to match the woodwork and 
held in the window frame by small brackets. 


le to order by 
any sheet-metal shop. All joints should be 


ay 


crimped together, not soldered. The hood 
can be held on wall brackets on the stove 
itself, or from a kitchen cabinet. Auto- 
supply shops stock flexible exhaust pipe in 
several sizes. It can be painted like the 
walls to be less conspicuous. 

Be sure to wash grease-catching surfaces 
with a detergent regularly so they won't be a 
fire hazard.—William Maron, Elizabeth, N.J. 


Tractor-Mounted Saw Rig Swings Down for Use 


} 


Neepinc a power saw for sharpening fence 
posts'in the field 
City, Mo., put one right on his tractor. Hinged to 
the front end of the frame, the rig is held up when 
the tractor is under way 
ing wing nuts lets it drop to the ground, ready for 
use. A flat belt drives it from the power take-off. 


August Hirschvogel, of Jefferson 


as shown above. Loosen- 
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King-Size Curtain Pole for Two Bits 


Cut slots in center and each end of the pole. 
Simplest way is to drill holes at the ends of 
slots, then cut between them. Smooth wood, 
sandpaper edges and corners, and wav it 


the same lumber. 
er of cach block 
ching a block to 
the wood screw. 


Mounting blocks are cut fron 

screw hole in the ce 
assemble the pole by at 
each slot with a washer undi 


Drill a 


ned dozens of windows be: 
fore I hit upon a really simple system 
Instead of buying a special pole and mount 
ing brackets, I hung the curtain for this 
8-ft. picture window on a length of 1” by 
18 blends in nicely with the 
walls, requiring no cornice. The curtain can 
be taken down without dropping the rod 
and the total cost v 
The 1” stock I used is a 
wena ould geeiViy seith a: thinset Foe 
small windows. The 14” width seems about 
right for lengths up to 8’, but I’d use stock 
2” wide for longer windows. You 
the curtain and slide it on, or use rings. 
Making the pole overlap each side of the 
window a bit will make the window look 
bigger.—Darrell Huff, Sonoma, Calif. 


HAD curt 


s only 


an hem 


Then put up the rod. 
Tighten center screw, 
but leave end ones 
loose, to serve merely as 
supports. On masonry 
walls, you can n 
chors or put in toggle 
bolts. This curtain was 
hemmed to slide on the 
sanded and waxed pole, 
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CONRSE GRAVEL 


Hene’s a good method of transplanting 
trees this fall—especially in locations where 
it is inconvenient to water them often. 

Dig a hole about 3’ deep and 3” in diam- 
eter. Cover the bottom with about 10” of 
coarse gravel. Place a sewer tile or stove- 
pipe at one side of the hole and fill it with 
coarse gravel. Now you're ready to put the 
tree in the hole. Don’t bother to remove the 
sack around the roots; it'll soon rot away. 
Tamp the soil down around the tree 
and guy it to keep the wind from blowing 
it over. 

Watering is done through the tile or 
stovepipe. This creates a reservoir of water 
at the bottom, causing the roots to grow 
down. Roots tend to grow shallow if the 
tree is watered only from the surface. You 
can also add plant food to the water.—Wil- 
ber H. Fulker, Monument, Colo. 


Tape Helps Check Gauge Level 


| | Eves under well- 
lighted conditions, it's 
sometimes difficult to 
see the correct water 
level in a boiler gauge. 
I’ve found that a %”- 
wide strip of red cel- 
lulose tape stuck to 
the back of the glass 
tube is a help. Above 
the water level, the 
tape appears narrow- 
er than it actually is. 
Below the water level, 
| it is magnified, so the 
| tube seems filled with 
red liquid.—R. Me- 
Clung, Hitchins, Ky. 


Work Cart Powered By 
Motive power for this cart—built by the 
Mov-n-Bench Manufacturing Co., Kenmore, 
Wash.—is supplied by a hand lever and 
ratchet driving a rear wheel. The cart en- 
ables a worker to sit comfortably while 
doing such jobs as planting or weeding. 


Lors of good plant food is wasted every 
fall if you rake leaves off the lawn and haul 
them away. Much of this can be saved by 
using a burning wagon made of metal. The 
bottom is an old bedspring covered with 
metal lath. Woven wire 18” wide forms the 
sides. Any old iron wheels will do—old culti- 
vator wheels are ideal. In use, the wagon is 
pulled over the lawn as the leaves are raked 
up and burned in it. Moving the wagon 
scatters the ashes over the lawn.—Hallie H. 
Holt, Springfield, I. 
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These Are Photos 


By Joseph Costa, 


Chief Photographer, 
.Y. Sunday Mirror Magazine, 
and Chairman of the Board, 


+] N. 
wavs Remember “went 
Association. 


A veteran cameraman tells how he takes pictures that spice the headlines. 


‘OU may recall that sensational case in 

Ohio in the late "Twenties—the trial of 
Professor James Snook for the love-affair 
murder of Theora Hix, one of his students. 
T'll never forget it, for I learned then that a 
photograph can sometimes perform a public 
service. 

‘The trial got off to a slow start. It was 
a week before the first juror, a woman, 
finally was seated, 

Next day, during the noon recess, the 
newspaper reporter I was working with 
called me aside. The woman juror, the re- 
porter said, was lunching at the counter in 
the courthouse basement—and chatting with 
one of the defense attorney 

A good picture—one that any cameraman 
would give his shirt to take! 

But how to get it? This was before the 
day of flash bulbs, and the judge had for- 
bidden the use of flash powder anywhere 
in the court building. A time exposure w: 
my only hope. 

‘Covering the camera with my hat, I 
placed it on the counter opposite the juror 
and the lawyer. When the woman began to 
speak, I raised the hat and opened the 
shutter. Then I counted the seconds. As I 
reached 14, the attorney moved. I closed 
the shutter. 

Even with a 14-second exposure, the 
negative was underexposed. But intensifi- 
cation brought it up so a print could be 


made. This was delivered to the state's 
attorney. 
As a result, the woman was excused from 


ga 


Close-up of Liberty. Costa snapped 
this from a helicopter hovering less 
than 100 feet from statue. To bring 
face up closer, he used a telephoto 
lens on his Speed Graphic, Exposure 
was 1/160 second at £/11. (‘This photo 
from King Features. All others copy- 
right by New York Daily News.) 


SEPTEMBER 1950 299 


i= 


Attorney and juror chat during Snook murder 

trial in 1929—an early example of a “candid 

photo.” A 14-second time exposure, the photo 

was taken with a 10- by 15-cm. Ica camera set 

at £/4.5. The negative was made on glass plate. 

When the court later saw the picture, woman 
as excused from serving on the 


Brenda rests after her debut n 
were banned from Brenda Frazier's debut but 
Costa went anyway—with his camera concealed, 
Tired out from hours of dancing, the young lady 
finally sat down with an arm around a compan- 
ion, long enough for Costa to focus his Zeiss 
Contax and make a 1-second exposure at £/1.5. 


“Life in the Deadpan.” Photo was given this 
title because no one had previously seen Joc 
Louis wear such a scowl. It shows him deliver- 


ing K.O, to Arturo Godoy. ‘was one of the 
first successful. fight shots made with high- 
speed lights. Exposure 1/200 second at £/16. 


the jury. The judge announced that she and 
the attorney had been neighbors during 
childhood, but had not recognized each 
other during the preliminary questioning. 

This friendship, if discovered later, could 
have caused a mistrial—after a lot of the 
state’s money had been spent. 

Such lucky breaks in getting pictures 
don't come often. To get good news photos, 
you can’t depend on luck. 

Take Brenda Frazier’s debut, for ex- 
ample. For nearly two years she had been 
publicized as the “glamour deb.” Then, it 
was announced that no. photographers 
would be permitted at her coming-out 
party. To the editor of a picture-minded 
newspaper, that's always a challenge. 

I drew the assignment of crashing the 
party. That wasn't too difficult. Once in, 
I spotted several other New York press pho- 
tographers—also in disguise. 
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Riveters at work. A combination of flash and 
exposure, this photo was shot during the 

war to show how riveting teams work in a ship- 

yard. With the sec di 

opened his shutter and.” : 

tonged a white-hot 

it to the “catcher.” 4 

Costa shot his flash and then closed shutter, 


om a photographic standpoint, things 
d bad. In a ballroom, the lighting is 
ly soft and romantic, rather than bril 
ant and photographic. This one was no 
exception. 

Because of the poor light, the photog- 
raphers agreed that we should try for posed 
pictures. I was picked to ask Miss Frazier. 

Daneing was in full swing. To reach her, 
I got into the stag line. When my turn 
finally came, I told her, feigning some sur- 
prise, that the news cameramen had gotter 
in—just like in the movies. I asked her if 
she wouldn't pose. She barely had time to 
exclaim “Oh, dear no! Mother wouldn't let 
me!” when the next man in the line was 
tapping my shoulder. 

After this attempt, the other cameramen 
gave up, one by one, as the night wore on. 
The young lady continued to dance—but at 
last, about 5 a.m., she finally sat down. For 


the first time she was still long enough for 
an exposure that the poor light and my best 
lens demanded. I shot from a balcony. 

The picture of Joe Louis delivering the 
K.O. to Arturo Godoy helped make prize- 
fight as well as photographic history. 

It was one of the first successful appli- 
cations of multiple high-speed strobe lights 
to fight photography, a technique almost al- 
ways used now at fights. Three lights were 
mounted in the framework above the ring, 
placed to give good cross lighting. A snap- 
switch attached to the camera shutter con- 
trolled the lights. 

The picture was titled “Life in the Dead- 
pan.” Until it was taken, Louis had always 
been dubbed “dead-panned.” But pictures, 
like figures, don’t lie. END 


Skater jumped four 
times and Costa made 
four separate exposures 
on one sheet of film 
for this unusual photo. 
With his Graphic flat 
on the ice, he put black 
drape behind the bar- 
rels, Split-second tim- 
ing with high-speed 
strobe light made. the 
exposures, For the first 
one, Costa flashed the 
light as the skater rose 
on his toes for the jump. 
Second exposure, made 
on second jump, caught 
skater, with legs up to 
clear barrels. The third 
and fourth” exposures 
caught him in_ later 
phases of next jumps. 


Chauffeur. While King 
George and Queen Eliz~ 
abeth were visiting Hyde 
Park, President Roose 
velt drove them around 
estate himself, Costa 
shot this flash picture as 
the car sped by, pan- 
ning his camera to help 
stop motion of the car. 


“Wolf Pack.” The ex- 
pressions on faces of 
the Marines below give 
you a clue to the title 
of the picture, Costa 
shot it, 1/200 second 
at £/16, whe ral 
models visited the Ma- 


rine base at Quantico, 


SEPTEMBER 1950 23] 


Swite from direct 
to projected view takes 
only a minute. Small 
sereen is blank when 
unit concealed in cabi- 
net is being used to 


Vow Unit Ad 
To Your Set =: 


Y PLACING a 10” table-model teleset on used in many regular projection s It’s 
a table now available. you can turn it made by the North American Philips Co. 
into a projector that will throw a 3 by 4 foot and selis for about $200. 
picture. When you're alone, you can watch rewired plugs connect this projection 
the small screen as usual, When the neigh- unit to a standard TV receiver after it has 
flick a switch, unroll been wired to receive them. This can be 
a home-movie screen. and thus convert the done in an hour or so by anyone who can 
living room into a theater. repair a radio. Pulling these plugs and in- 
The table contains a Protelegram projec- _ serting shorting plugs restores connections in 
tion system (PS, Aug. "49, p. 100) such as is the original direct-view set’s circuit. 


TV Projection 


ged into a small direct-view set, this compact 
ce throws the picture onto a home-movie screen. 


bors barge in. you ca 


What's inside the con- 
version table ! shown 
the right, These parts 
are assembled in 30" by 
26" table 23%" high. 
Picture is projected from 


3NP4 tube. High- ‘ @ ‘; 3 
voltage unit is only 4° Nut 
by 7” by 8%". Parts, i ene 


cludin a ret 


Ys 
eluding connceting wir = — ae 


ware, come a 

sembled in ‘table as c=) 
shown on next page. Ln 4 
Maker provides conne re a 


tion instructions. PROJECTION TUBE 


‘ex eee 
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the rear of the table shown on the 
facing page. It has concealed rollers so that 
it-can be moved away from the wall when 
this unit is used to project pictures. 


Aerial Has Lightning Arrester 

Protection against lightning and static 
charges is built into this new TV antenna. 
The arrester is molded directly into th 
plastic insulator that joins the antenna ele- 
ments. Installation follows the usual pattern 
except that the mast must be grounded. 
The arrester is incorporated in a new line of 
conical antennas made by JFD Manufactur- 
ing Co., Brooklyn, N. Y. 


Almost any standard 10” or larger recei 
can be used with the projection unit. 
nections, which are keyed in 
to two sockets, one with 11 prong: 
with 6. 


£0 
» another 


Another, different Protelgram system cost 

5’ (below) uses your old set to create 
18E" by, 18” picture. cn’ built-in projection 
screen. Direct-view tube is removed and 


fade of Lead-in 


Mismarcmnc of terminal impedances of 
TV antennas, le: is, and receivers is one 
of the major causes of poor reception. 
matched lines reduce the efficiency of 
transfer and therefore prevent the full signal 
at the antenna from reaching the set. Some 
of the loss can be recaptured through the 
use of transformers. A simplified but effi- 
cient model shown here. It consists of a 
length of 4-conductor flat-ribbon line that 
transforms a 300-ohm impedance at one 
end to a 75-ohm impedance at the other. 
It can be used in either direction. The trans- 
former is a product of American Phenolic 
Corporation (“Amphenol”), of Chicago. 
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Transforme! 


This loudspeaker takes the place of a kitchen 
radio, You can build it yourself for a lot less 
than the cost of a separate receiver. 


How to Double 
the Usefulness 
of Your Radio 


Listen to records or your favorite programs 
while you work. And if your shop gets noisy, 
just turn the volume up. 
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An inexpensive extension speaker 
with its own volume control will 
make one set serve as two. 


By Henry C. Martin 


wor. you like an extra radio for your 
workshop, kitchen, den, basement, 
bedroom, or attic? Here's an easy. inexpen- 
sive device to make your present receiver 
work in two places at once. 

It's an extension speaker with a built-in 
amplifier that allows you to control volume 
independently of the master set. If your 
shop is noisy, you can turn this speaker up 
without boosting volume at the radio. 

You're not limited to radio programs, 
either, for you can put a stack of records 
on your upstairs phonograph and let the ex- 
tension unit play them to you in the base- 
ment. The remote amplifier is connected to 
the main set by low-voltage, two-conductor 
wire and can be as much as 150 feet away. 


Scant Space Required 


The simple one-tube amplifier fits easil 
on a flat sheet of aluminum measuring 34” 
by 5%”. You can bolt the chassis to the 
frame of the speaker and mount the entire 
unit in a small speaker cabinet. 

Tapped off the voice coil of the master 
set, the signal is fed to an intercom trans- 
former. One with a 4-ohm primary winding 
is specified in the parts list because this 
impedance provides a fairly close match for 
the voice-coil impedance of most radio 
speakers. In wiring the transformer, make 
sure that both the primary lead and input 
terminals are well insulated from the chassis. 

A volume control across the transformer 
secondary effectively regulates the signal 
voltage reaching the grid of the 117N7 
pentode. The signal is amplified by the tube 
and then piped to an output transformer 
that matches it to a small loudspeaker. 


Consider the Cost 


Note the term “small loudspeaker.” This 
amplifier has about the same tone and vol- 
ume as an AC-DC radio, which means that 
it’s good but not in the high-fidelity class. 

There's no point, therefore, in using an 
expensive speaker. When you go shopping 
for one, look closely at the price tag. You 
should be able to buy a unit like the one in 
the pictures here for $2 or less, complete 
with output transformer. Pick a transformer 
that has a 2,500 to 3,000-ohm primary. 


To VOICE colL oF 
/ MASTER SPEAKER 


25,000 OHM, 


'200 T0450 OHM FIELD COIL. 


DYNAMIC. 
SPEAKER 


11S VOLTS 
‘AC-DC 


LIST OF 


500,000-chm volume control. 
4 hon. 
tic 


Also, try to get an electrodynamic speaker 
with a field coil rated at about 450 ohms. 
A field-coil speaker saves you a little extra 
money since the coil doubles as a filter 
choke. If you already have a speaker of the 
permanent-magnet type in your scrap box, 
use it by all means. But don’t forget to wire 
na separate choke coil in place of LI. 
The use of the 117N7 in this amplifier 
is another economy step. Because it has a 
117-volt heater, the tube operates right off 
the power line and needs no filament trans- 
former. It contains a rectifier diode in addi 
tion to the amplifier pentode 

You should find it an easy job to wire up 
the dozen parts that go into this amplifier 
speaker. Once you have it assembled, you 


INPUT TERMINALS 
(INSULATED FROM 
CHASSIS) 


Most speakers have suitable holes, so the small 
hassis can be screwed directly to the frame. 
The complete unit fits in a speaker cabinet. 


PARTS 


‘chm load to speaker voice coil. 

Li: 450-ohm’ field coll’ on ‘dy 
amie. speaker. 

$1: SPST. swit 

Speaker, 117) 


VoIce-coit Luss 


‘ON SPEAKER EXTENSION SPEAKER] 


INSULATED. 
INPUT 
TERMINALS 


TWO CONDUCTOR WIRE 
MSVOLTS AC-DG 


are ready to connect it to a radio—any radio. 
Tune in the radio and set the volume at any 
point from a whisper to full throttle. You 
can then adjust listening volume at a remote 
speaker to any level you lik D 


Botton 
the parts. Eve 
to wire this on 


view shows simple, 


flat arrangement of 
a beginner should find it easy 
tube circuit, 
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You can adjust the arms of this curtain-rod 
room antenna in direction, angle, and length, 


-ews to clamp the rods between 
the plastic sides. “Draw up on, the muts until 
i 


the plastic grips the rods lightly, 


Holes in the rods should be big enough to 
clear 5-40 screws. If they aren't, use smaller 
serews; enlarging holes may weaken rods. 
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How to Fish 
Kor More 
TV Stations 


Curtain rods and lead-in wire can 
help you overcome antenna troubles. 


Hees TV trouble? It often can be 
ended for 30 cents. Simple homemade 
dipoles sometimes lick ghosts, snow, noise, 
or weak signals. 

For all-around service an indoor aerial is 
rarely equal to a good rooftop rig, but in 
strong-signal areas it may be adequate. 
Moreover, it may be just what you need to 
supplement another antenna. An indoor 
antenna can be quickly tuned and oriented 
to the station you want. If you are having 
trouble with your present setup, here are 
three inexpensive rigs that are easy to try. 

Curtain-rod rabbit ears, You can 
make a fully adjustable antenna like the one 
pictured at the left from dime-store curtain 
rods and scraps of wood and plastic. This 
‘one’s base is a %” by 3” by 8” piece of ply- 
wood, and the photos show how it was as- 
sembled and connected to a 300-ohm lead- 
in wire. 

This antenna can be rotated until a clear 
picture is received. Start with the rods in 
V formation and try moving the arms up 
and down, and in and out. A little experi- 
menting will show you the best adjustment 
for each station. 

Lead-in wire antenna, If you now 


To switch from one an- 
tenna to another use the 
arrangement shown at 
the right. Connect a 
length of 300-ohm line 
from the input terminals 
on receiver to the cen- 
ter contacts of a DPDT 
switch. Bring the two 
antennas to the outer 
switch terminals. Use 
an old-fashioned knife 
switch for best results. 


This one-channel antenna may actually sur- 
pass a roof antenna. Turn it to face the station, 


receive all but one of your local stations, an 
extra antenna may help you pull in the 
elusive channel. You can make a tuned 
dipole from a couple of feet of 300-ohm 
flat ribbon wire. 

The table at the right gives the length 
suggested for each channel or combination 
of channels. If, for example, you are trying 
to improve reception on channel 7, cut a 
piece of 300-ohm ribbon about 31” long. 
Bare the ends of the wire and solder the 
tips together as shown in the photo. Find 
the exact center, snip one of the two parallel 
conductors, and solder another piece of 300- 
ohm lead-in to the severed leads. To give 
the assembly extra strength, clamp a couple 
of pieces of plastic at the point where the 
lead-in joins the antenna. 

Connect the lead-in to the set and move 
the antenna around until you find the best 
location. You may also want to try extend- 
ing the lead line and carrying the antenna 
to an upper floor or into a closet. 

Curtain-rod trombones. Another type 
of curtain-rod antenna (below) was built 


, 


T 
REFLECTOR Beeb © TRANSMITTERS 


Attic antenna is 
dipoles 


protected from wind and rain, so the 
‘and reflector are simply tied to wooden mount. 


Soldering the tips of 
the wire together turns 
a piece of 300-ohm lead- 

into a folded dipole. 
Try various _ locations 
until you find a good 
one. It may be under a 


rag (xs at right) or be- 


some furniture, 


CHANNEL FREQUENCY 


(Mc) LENGTH 
OF ARMS 


(INCHES) 


186-192 
192-198 
198-204 
204-210 
210.216 


54.88 
174.216 


(channels 2-13) Sad 
™ 08-102 


by Edward R. Maki, of Worcester, Mass. 
He uses it in his attic to pick up Boston sta- 
tions 40 miles away. Four rods fitted to- 
gether in the shape of a folded dipole make 
up the high-band antenna; the low-band 
unit uses four rods plus an exten- 
sion strip. The reflector—which is 
slightly longer than the low-chan- 
nel dipole—consists of two exten- 
sion strips fitted together. 

The elements shown are tied to 
a 6’ strip of lumber, pivoted on top 
of a lamp stand. Separate lead 
lines connect the antennas to the 
receiver through a switch. The re- 
flector is of course not connected. 

The arms of the low-band attic 
dipole are somewhat less than the 
full length suggested in the table. 
You can find the best length by ex- 
perimentation, END 
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Rewind It 
Yourself 


Burned-out motors needn’t 
stump the home electrician 
who's willing to tackle them. 


TE electrical jack of all 
trades, the fractional-horse- 
power AC motor, seldom com- 
plains until it gives up the ghost. 
Wisps of smoke and a bumed 
smell are signals of a burned-out 
winding and a costly repair job— 
unless you do it yourself. 

But you can do it, and with no 
more mathematics than it takes to 
count to a hundred. Of course connections, 
wire sizes, and insulation are critical, and 
should be as much like the original as you 
can make them. But all the specifications 
you need are built right into the motor it- 
self. Make it a rule never to break a con- 
nection or take anything apart without mak- 
ing a paper-and-pencil record of it first. 

The photos show how two typical split- 
phase motors were rewound. This kind of 
induction motor has two main parts—a rotor, 
fixed on the shaft, and a stator inside which 
the rotor turns. The stator, made of steel 
stampings (Fig.1), is wound with wire. 
There may also be a capacitor, a terminal 
box inside which connections are made, a 
centrifugal switch, and an overload pro- 
tector or cutout switch. 

Opening the motor. Start by making 
a diagram of the terminal box, or of the 
wires connected to the line cord. If the 
wires are color-coded, write down the color 
and where each goes. If the wires all look 
the same, stick on adhesive tape, letter or 
number each tape tag, and key these to 
the sketch. 

Now take out the through bolts that hold 
on the end bells—the rounded housings that 
cover each end of the motor. Make a prick- 
punch mark on one end bell and another on 
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Mark one end bell so you can reassemble it the same 
way. Gently tap it off, not only at the top, but all around. 


the frame to help you reassemble it the 
same way. Tap lightly all around the end 
bell and drive it off the frame. Carefully 
lift and pull out the rotor. Then tap off 
the other end bell. Again make a sketch 
of all wire connections and identify leads 
before cutting them. 

Now you can see the windings on the 
stator. Look closely, and they'll resolve 
themselves into two sets of coils, one set 
wound on top of the other. The upper 
‘ones are usually the starting winding. The 
under coils are the running or main wind- 
ing, and consist of heavier wire. 

A bumed-out winding will have brittle 
insulation that looks burned and rubs off 
between the fingers. Usually it’s the starting 
winding that’s bumed out, but it’s always 
advisable to rewind both rather than take 
a chance on the old running winding. 

Unless you really intend to rewind the 
motor yourself, don't remove any windings. 
It's a big job to calculate winding data 
without the old windings to go by, and 
many repair shops will refuse the job. 

Removing the old wire. The first step 
in rewinding is to cut the tape that ties the 
coils together, and to knock out the wedges 
holding the coils in the stator slots. You 
can speed up the job by burning out the 


insulation with a torch flame. This won't 
hurt the stator ring, but it may discolor the 
paint on the housing. 

One of the motors shown is a 1/6-hp., 
60-cycle, 1,150-r.p.m., six-pole type. The 
other is a 3,450-r.p.m. motor having only 
two poles. Each pole consists of a number 
of stator teeth (Fig. 1) so wound with one 
group of coils that they form a single mag- 
netic pole. The six-pole motor shown has 
six coil groups in the starting winding and 
a similar number in the running winding. 
Since it has 36 stator teeth, each coil group 
embraces six teeth to form one pole. Start- 
ing and running windings have separate 
poles that overlap, sharing some stator slots. 

Punch-mark the stator ring at any slot 
on the side the winding leads come from 
(you'll want to be able to identify that side) 
and count the slots, going counterclockwise 
around the stator. Then draw a simple 
“developed” diagram of the slots—a drawing 
that shows them as if unrolled and laid 
out straight, as shown in Fig. 2. Number 
the spaces representing the slots. 

Now carefully remove any convenient 
coil group of the starting winding. It may 
consist of two, three, or more coils, each coil 
being wound in a different pair of slots 
around a common center. The coils may 
have the same or a different number of 
turns. Pull out the outermost coil first, 
separate the wires so that you can count 
them, and mark the figure on your diagram 
as in Fig. 2. It's enough to count all the 
coils in one group; the other coil groups 
will be the same. 

Having removed all of the starting 
winding and recorded the start and finish 
of each coil group, make a second drawing 
for the running winding, using the same 
slot numbers. Count the turns of one coil 
group as before, and diagram all the groups 
as in Fig. 3. 
Check wire size. Measure the bare wire 
from both windings, either with a standard 
wire gauge or with a micrometer. To esti- 
mate the amount of new wire needed, weigh 
the old windings, adding a bit for the 
burned-off insulation. 

Figure 2 is the diagram of the starting 
winding of the 6-pole motor shown. When 
the outermost coil of one pole winding was 
removed, it was found to span six stator 
teeth with 40 turns. The middle coil came 
off next, spanning four teeth with 60 turns. 
Finally the innermost coil was unwound 
from two teeth, and counted 40 tums. 


wind boty 
Finished, hold it below 
fig while winding next 


few finches long to facil- 
itate insertion. Movab] 


spool is respaced 
each coll, 


Note that there is an empty slot between 
the two inside teeth wound with this last 
coil—empty, that is, of any part of the start- 
ing winding, but carrying part of two coils 
of the running winding. 

The wire unwound measured .0253", 
which a wire-gauge table shows to be No. 
22. The running winding was then also un- 
wound and a second diagram made (Fig. 
3). Its wire measured .0359”, equivalent 
to No. 19. 

Rewinding the stator, Clean out all 
old insulation first. Then cut new insula- 
tion, as in Fig. 4, The slot fillers are made 
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of .020” fish paper—the standard variety of 
paper used for electrical insulation—with 
end folds to keep them in the slots. Cut 
slot wedges of thicker stock such as .035” 
fiber, %” longer than the slots and wide 
enough to be a drive fit. You can buy 
wooden slot wedges in standard sizes if you 
prefer. Finally you need some .015” fish 
paper or varnished cambric to insulate the 
two windings from each other. Cut pieces 
%” longer than the slots and wide enough 
to fold over under the wedges. All this 
material, as well as Formex wire for the 
windings, can be bought at electrical supply 
houses or motor-repair shops. 

Having put all the slot fillers in, you are 
ready for the running winding. You can 
wind it right in the slots, or on a coil jig 


NUMBERED Spaces 
aeeaesen 


nA 


winpines co 
tre sors 


ARROWS SHOW DIRECTION OF WINDING 


such as is shown in several photos. The jig 
consists of two %” by 1%” by 12” strips of 
wood for the sides, two thick nails cut short 
(or pieces of %” dowel) for the axles, and 
two empty thread spools to wind the wire 
around. Assemble the jig as shown in the 
photographs, making one spool movable so 
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STARTING WINDING FOR 36-SLOT, 6-POLE MOTOR 
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ARROWS SHOW DIRECTION OF WINDING 


RUNNING WINDING FOR 36-SLOT, 6-POLE MOTOR 
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that the space between spools can be varied 
according to the size of the coil desired. 
This size can be found by bending a heavy 
piece of wire into the stator slots spanned 
by the coil to be wound, and cutting it to 
fit. Then pull the wire into a long closed 
loop over the two spools to mark the posi- 
tion of the second spool in the jig. Drill 
the hole ” farther away to give a little 
extra margin for overlapping coils. 

Wind the required number of turns on 
the jig, remove one wood strip, bind the coil 
in two places with tape, and pull it off. 
‘Then respace the movable spool for the next 
coil and wind it without cutting the wire, 
holding the finished coil under the jig. 
‘Wind all the coils of a group in the same 
direction, 

When all the coils have been wound, 
shape them to fit the stator and slip them 
in. Be sure to keep the lead sides on the 
proper side of the stator. Place the smallest 
coil of the group with which the winding 
starts in its slot first. Usually this is easiest 
to do by inserting the coil first in the slot 
that is farther from you (assuming you have 
the stator before you with the slots running 
from one hand to the other, as shown in a 
photo). Secure the first coils temporarily 
with wedges. 

The windings must run the same way 
in all the coils of one pole. But they run 
oppositely in the next group, and so on, 
changing direction from each pole group to 
the next. To reverse coil direction, simply 
flip over the coils before inserting them. 

Winding in the slots. The six-pole 
tmotor shown was rewound right in the stator 
slots. The start of the main winding (Fig. 
3) consists of 20 turns in slots 3 and 5. The 
wire is then brought over to slot 2 (at the 
same side of the stator from which wind- 
ing was started) and 40 turns are laid in 
this and slot 6. The last coil consists of 25 
turns in slots 1 and 7. The wire isn't cut, 
but now goes into slot 9, 20 turns being 
wound in this and slot 11, but in the oppo- 
site direction. Remember that windings go 
in opposite directions in adjacent coil 
groups, but in the same direction in all 
coils of one pole group. 

You can cut the wire between poles if it 
makes winding easier for you, but be sure 
to leave enough for a good soldered and 
taped joint. Connect the coil groups so 
that the winding reverses direction from 
pole to pole, or the motor won't run. You 
can test the winding direction in all the coils 


To insert jig-wound coils, hold stator before 
you es.ia top photo, Slip wire int lot 
irst. Photo shows first coil of running winding 
being put in. In center photo, main windings 
of two-pole motor are in and first coil of farting 
winding has just been inserted. Bind the lea 


wires and the end loops of both windings with 
cotton tape as in lower photo. 
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Inserting slot fillers (left) readies the stator 
of this six-pole motor for winding. Running 
coils go in first. At center, five poles have been 


by connecting the entire winding to a DC 
source. Hold a pocket compass near each 
pole in turn, Adjacent poles should attract 
‘opposite ends of the needle. 

The starting winding. Lay strips of 
wide cotton tape along the end loops of the 
running wind to further insulate it from 
the starting winding. As the diagrams 
show, its coils lie right between the coils 
of the running winding. 

Remove any temporary wedges from slots 
partly wound and insert pieces of .015” fish 
paper or cambric wide enough to fold in 
over the starting winding, as shown at A in 
Fig. 4.. Wind in the starting coils according 
to your diagram, inserting slot wedges as 
each is completed. If a wedge is loose, 
drive in another on top of it. 

Some repairmen prefer to cut the insula- 
tion as shown at B in Fig. 4. A piece of 
cambric long enough to stick up from the 
slot is inserted over the slot filler. The pro- 
jecting ends make it easier to feed the wire 
in, and protect it from the edge of the slot. 
When the running coil is in, the cambric 
is torn off at the top of the slot and folded 
over the wire. Then a second piece is laid 
in as at C, Fig. 4, and the starting coil is 
wound on top of this, in turn being torn off 
and tucked in, The wedge then secures 
everything. 

It's a good idea to check coil direction for 
the starting winding too, and to test both 
windings for possible grounds to the stator 
ring. If you find a ground, don’t go any 
further until you correct it. 

Assembling the motor. Solder heavy 
lead wires protected by heat-resistant braid 
to the coil ends, and tape all connections 
carefully. Then bind all the end loops 
firmly with cotton tape. 
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wound, Tape or cambric is laid over end loops 
before starting winding is inserted. At right, 
three of the six starting coils are in. 


The stators of first-quality, heavy-duty 
motors are dipped in insulating varnish and 
baked after winding, but the average re- 
frigerator. workshop, and oil-bumer motor 
designed for intermittent service is rarely so 
treated. You can forget about baking if 
yours is this kind. Otherwise, you can take 
the stator to a shop specializing in motor 
work and have it dipped and baked. 

Clean the contacts of the centrifugal 
switch, making sure it works freely and its 
springs are in place. Also make certain that 
the rotor turns freely in its bearings and 
doesn’t rub the windings at any point. 
Lubricate the bearings, and the motor is 
ready to try out. 

Troubleshooting. If the rewound motor 
runs fine, but the wrong way, all you need 
change is the relative connections of the 
two windings. Reverse the leads of either 
the starting winding or the running wind- 
ing, but not both. 

If the motor doesn’t even hum, look for 
an open circuit. Maybe the overload relay 
is open and has to be reset. 

Should the motor hum but not run, dis- 
connect it at once and look for an open 
connection to one winding, a bad capacitor, 
or a defective centrifugal switch. If both 
windings are receiving current, your trouble 
is probably wrong coil polarity. 

An effort to start, accompanied by hum- 
ming, overheating, insufficient speed, or 
other signs of distress, may mean a defec- 
tive centrifugal switch or wrong coil polari- 
ty. Never leave a motor connected if it 
doesn’t come up to speed properly. 

When the motor starts quickly and 
settles to quiet, smooth running with no 
sign of overheating or roughness, you can 
wrap it up as a successful job. END 
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IT'S KODAK FOR 


D Kodasiide Projector, Master M« 


BRIILIANT COLOR SHOWS 


Everything you need for 
the finest miniature slide 
projection ... for 
unequalled brilliance on the 
screen ... unmatched protec+ 
tion for your precious trans- 
porencies. Your Kodak dealer 
now has a complete line to 
show you. Visit him today. 


A Kodasii jector, Model 2A— 
‘Medium-priced—with sparkling 
performance. Heat-absorbing gloss 
protects slides. Lumenized optics, 
including Kodok Ektanon Lens, S-in, 
#/3.5. $49.50, 


B Kodaslide Compartment File—Eoch 
of the 12 compartments swings out for 
easy access. Index inside cover. Holds 
240 cardboard or 96 gloss slides. 
Ideal for group fling. $3.75. 

© Kodaslide Projector, Model 1A— 

A greot performer at « low price, 

Projects bright images up 10 7 ft. wi 

Lumenized optical system steps up screen 

brillionce 50%. $29.50, 


Thovsond-watt lamp delivers more light than 
ony other 2 x 2 projector. Turbine-type fon 
cools slides on both sides. Choice of 5 superb 
Kodak Ektar and Ektanon Lenses. $150 10 
$225, depending on lens choice, 


E Kodastide Changer—Attoches to o Model 1A 


‘or @ Model 2A for smooth, simple changing of 
slides. Tokes up 10.46 cardboard mounts. $17.50, 


F Kodaslide Table Vier 
‘ond chonger in o single unit. Alwoys set up 
‘ond ready to go. Gives a bri 
ng fully lighted room. $95, 


G Kodaslide File Box—Protects 140 
cordboord slides, 55 glass slides. 
Keeps them organized for easy hondling 
In darkened room. Sturdy metal con 
struction. $1.15. 


EASTMAN KODAK COMPANY 
ROCHESTER 4, N. Y. 


Projector, screen, 


y 
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HAVE FILING 
JOBS GOT You 6 
CORNERED ? 


Cross-sectionwise, you're looking at twelve 
basic file shapes used by amateur and pro- 
fessional craftsmen. They're shapes that oper- 
ate in almost every kind of slot, corner, hole 
or curve (not to mention flat surfaces); file 
shapes that come in many kinds of cuts—like 
single, double, curved-tooth, shear-tooth, rasp 
and in various degrees of coarseness. Many 
also, in Nicholson and Black Diamond brands, 
have special cuts for use on brass, aluminum, 
lead and babbitt, stainless steel, plastics, lathe 
work*. 

All of which leads to the conclusion that the 
best results and half the satisfaction of filing 
come from using The right file for the job— 
especially when it’s a high-quality Nicholson or 
Black Diamond. These world-famous brands are 
sure to heighten your satisfaction by their true- 
ness and uniformity. Both these important file 
qualities are reflected in Nicholson's sweeping 
guarantee of Twelve perfect files in every 
dozen. 


They're brands which also give you the feel- 
ing that hardware stores selling them are good 
Places for obtaining dependable merchandise 


four tree copy of the famous Nicholson 
ISOPHY' ‘informative, 
illustrated pages on kinds, use and care of files. 


etette NICHOLSON FILE COMPANY = 
NICHOLSON 
FELES con cveer ronrose 
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[Continwed from page 194] 


Milk Co.,” embroidered in red across the 
back. He felt more like a milkman than a 
mechanic as he strolled toward the service 
shop. 

“Well, if it isn’t Gus Wilson!” 
loud greeting. “The boss 
over to solve all our problems,” 

Gus turned his head and recognized Jack 
MacDonald, the day service foreman. “Jack 
hasn't changed much—cocky as ever,” he 
thought as he acknowledged the greeting 
with a handshake. 

“Sure hope you can straighten things out, 
Gus, 


“Ill try, Jack. Now, if. . 

y?” broke in Jack. “I've tried just 
about everything. Even sort of spied around 
a Uitte | to see if Pocheck’s crew had thought 


Both our shifts 


“Nope. I just don’t get 
use exactly the same maintenance schedules. 
Come on aver to the office and I'll show you 
what I mean.” 

As they walked across the shop floor, Gus 
noticed that the equipment was all of the 
best. The place was a garageman’s dream. 


As modern as 1950. 
Service Schedule Meets Gus's Approval 


Once inside the office, MacDonald pulled 
out a desk drawer, picked up a mimeo- 
graphed booklet, and handed it to Gus. 

“There's our service schedule. Pocheck’s 
crew and mine follow it right to the letter.” 

Gus fingered through the pages. He had 
to admit it was a complete schedule and 
he said so. 

“Thanks.” Jack grinned. “We modeled it 
after the preventive maintenance plan used 
for government cars and trucks. It doesn’t 
leave a thing to the imagination. Tells you 
not only when to make the various checks, 
but just how to make them. Any grease 
monkey can follow it if he can read.” 

“How often do you check wheel align- 
ment?” asked Gus. 

Jack licked his thumb and flipped the 
book open to page 10. 

“There it is, item 24 under the 4,000-mile 
check. Now, on page six of Appendix B 
you'll find a list of the exact steps to be 
followed in making the check and how 
adjustments should be made. There's no 

[Continued on page 248] 


says Mike 


(From Missour! ) 


“How to give my faithful 
Ford a new future!” 


I 7 certainty o0cs! IS 
aio ene you see we 
ENGINE'S TESTED TO MAKE 

EMBLEM MEANS 
‘SURE IT CHECKS AS 6000, MEANS 


REAL MONEY-SAVINS PERFORMANCE 
FOR THOUSANDS OF 
EXTRA MILES! 


>) 


a 
Give LIKE NEW” eep AND POWER...» 
SAVE.ON GAS; Oil. AND REPAIRS 
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BIG WORK SAWED, SANDED, DRILLED, 
TURNED—WITH HAIRLINE ACCURACY 


Rugged, Multi-Purpose A at aed 
SHOPSAMTH bs complete | Silty oe nares exper ana ro 


Power workshop in one 
compact unit 


SuorsmrrH has precision features found only in 
highest priced saws, drill presses, lathes and sander: 
Four grease-sealed ball bearings in headstock. Induc 
tion hardened spindle tip. Centerless ground steel ways. 
Built-in quality through and through. So compact it fits 
any 2'x5’ space. So ingeniously engineered you can 
convert from tool to tool in less than 60 seconds. 


Takes all standard accessories including shaper- 
cutters, drum sander, jointer fence and cutter, flexible 
shaft, dado heads, ete. See Suorsmrr demonstrated 
at any Montgomery Ward, leading hardware or depart- 
ment store. And write for free 16-page booklet. 


169.50 


complete © 


ept for motor. 


With special 3-hp.,. ball 
bearing capaciorsype motor 
“$199.50 


JIGSAW 
for SHOPSMITH 


Heavy-duty, precision con- 
struction. 18” throat. Tilt- 
ing table. Built-in blower. 
Attaches quickly. Price com- 
plete... bi 
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SHOPSMITH saw has capacity and 
performance equal to or greater 
than most cabinet shop models. Can 
‘cut to center of 8” plywood panels. 
Effective table width up to 36”. Depth 


of cut 214”. Sturdy tilting table with 


ball-crank raiser for precise settings. 
Precision-tooled miter gauge and self- 
aligning rip fence. 


VERTICAL 
DRILL 
PRESS 


SHOPSMITH drills to center of 15” 
circle, has a maximum clearance table 
to chuck of 27”. floor to chuck of 55”. 
Jacobs key chuck takes straight shank 
drills from 5/64" to }4”" diameter. 


lifelong. grease-sealed ball bearings. 
4" quill feed. Lever fits either side of 
driving head for right- or left-hand 
‘operation. Speeds from 875 t0 3500 
rpm. Use with or without fence. 


2" cast-alumi- 
be fed into workpiece 
accuracy. Extra-large 
adjustable table measures 1434” x 
7”. Use miter gauge for accurate 


>» 


fence for 
Super-smooth jointing: iting. table 
for compound-angle sanding. Oper- 
‘ator can face work of work from side. 


5 HORIZONTAL DRILL 


Extremely useful operation possible 
only with SHOPSMITH. Quill feed 
to 4” with adjustable stops. Permits 
large, heavy pieces to be drilled of 
‘mortised quickly, accurately. Handy, 


3 33" WOOD LATHE 
2 


Grom conecy cag, mow othey 
heavy-duty lathes. 15” swing. 

berween centers. 4” quill feed: Swivel- 
‘arm tool rest always parallel to ways 
adjusting, 


Quickly sdapeab fr face plate work, 
‘grain cast-iron headstock slides 
wih ‘fingertip pressure, locks in any 
position. 


. for doweling tops for tables, 
Miter gauge and fence eliminate need 
for jigs. 36” effective table support. 
Length of work limited only by size 
of room. 


SHOPSMITH TAKES ALL STANDARD ACCESSORIES 


Address: 


Foct-packed, 16-page illustrated booklet. Send for it! 


SHOPSMITH, Dept.143-A, at factory mearest yout 
12819 Coit Rd., Cleveland 8, Ohio, OR 
417 Montgomery St., San 


ncisee, Coll. 


State 
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THAT MOCK 


=not in my car? 


YES, mister,two pounds of 
the horrible stuff. After 

5,000 miles, thats about 
‘average. But your repair 
bills may be way above average —if you don't get 
@ new PUROLATOR Refill for your oil flter-quick ! 


If you've been neglecting to have your oil 
filter checked, chances are there's horrible 
muck like this in your car. So when you 
change your oil this fall, start fresh with a 
new filter refill. 

Be sure you get a Purolator* Refill—the 
accordion type that filters more completely, 
hence saves more substantially on repair 
bills. Costs only $1.38 to $3.00, depending 
on make of car. Inserted in a few minutes. 
P. S. If your car has no oil filter, a complete Purolator, 
both housing and refill, costs only $6.50 or a bit more, 


depending on make of car. Purolator Products, Inc., 
Rahway, N. J., and Toronto, Ontario, Canada. 


‘neg. U. 8. Pat. Om. 
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Gus and the Gas-Hungry Milk Trucks 
i from page 244} 

gu and no need for thinking; it’s 
all right there...” 

Maybe that’s the trouble, Gus thought as 
Jack rambled on, Gus had learned that 
working strictly by the book wasn’t always 
the best way. He knew by long experience 
that sometimes a little independent think- 
ing, plus a little imagination, were mighty 
important when it came to smoking out 
what ailed a car. 

“Mind if I mosey around by myself?” he 
asked. 

“Go right ahead. Help yourself. Do any 
checking you want. And if you want any- 
thing, just holler.” 

For the next hour or so, Gus watched the 
three mechanics work on the parked trucks 
and did a little spot checking on his own. 
He tested the wheel alignment on one truck, 
checked the timing and carburetor adiust- 
ment on another, and looked for possible 
brake drag on a third. He even pitched in 
and helped one of the men change a tire. 
By two o'clock in the afternoon, Gus de- 
cided he was a long way from uncovering 
a solution to Ed Nealy’s problem. The men 
in the shop seemed to know their jobs, and 
the trucks he'd personally checked seemed 
to be in good shape. But he wasn't satisfied. 
He knew he had missed something some 
place that made a vital difference. 


A Study Period Brings a Question 


When Jack MacDonald returned to the 
service office just before four o'clock—quit- 
ting time for the day crew—he found Gus 
seated at the desk busily poring over the 
maintenance manual. 

“T've been going over your service book,” 
he said, looking up. “Seems to cover the 
ground, except one point.” 

“What's that?” Jack asked indignantly. 

“There’s no mention of daily servicing. 
You know, gas, oil, water, and air. Do you 
have any set time for those?” 

“Oh, that’s routine. All the trucks get 
their daily servicing every morning. We've 
overlapped the day and night shifts to take 
care of that. As each night truck comes in, 
it’s gassed, and oil, water, and tire pressures 
checked. The same goes for each day truck 
as it goes out. Simpler that way. Less 
chance for a slip-up.” 

“Could be,” Gus replied as he pulled 
himself up out of the chair and headed for 

[Continued on page 250} 


CORALOX is AC's patented spark plug Insulator. It gives 
you that “something extra” which is always vital to outstand- 
ing performance. 
CORALOX gives you many extras. It has 4 times greater heat 
conductivity—10 times greater electrical resistance at high 
temperatures—is 8 times stronger—than the best ceramic 
insulator material in use before CORALOX. 
What do these extras mean in terms of service to you? Easier 
better idling—no misfiring under heavy loads— 
no failure due to heat shock—little or no accumulation of 
combustion depo 
For better year-round performance in your 
tractor, use AC Spark Plugs with p 
Insulator. 


truck or 


tented CORALOX 


<n 


INSULATOR 


AC 


AC SPARK PLUG DIVISION + GENERAL MOTORS CORPORATION © FLINT 2, MICHIGAN 
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No. 1950 


High on looks 
price — you'll like this 
new Millers Falls Ratchet 
Brace with head and 
handle of glossy red un- 
breakable “TENITE” 


I's the new No. 1950 — latest addition to 
Millers Falls famous line of fine braces, Jaws 
of forged steel and rugged ratchet mechanism 
assure long service. Ball bearing head gives 
smooth, easy operation, Heavy nickel finish 
keeps it shining. Best of all — it’s Millers 
Falls quality throughout and priced at only 
$4.50.* See it soon at your hardware dealer's. 
In looks, in performance, in price — it’s the 
biggest bit brace value on the marker. 


‘Price slightly higher in the West 


MILLERS FALLS 
TOOLS 


MILLERS FALLS 
COMPANY 
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Gus and the Gas-Hungry Milk Trucks 
[Continued from page 248) 

the office door. “Can you hang around for 
a few minutes? I won't be long.” 

When Gus returned 10 minutes later, 
he had a tire gauge in his hand and a broad 
smile on his face. “It may be simpler your 
way,” he grinned, “but it sure ain't efficient.” 

“What do you mean?” Jack asked. 

“Just this.” Gus waggled the tire gauge 
as he spoke. “Not a single one of your 
trucks on that whole floor out there has a 
tire that’s up to the recommended pressure.” 


“That's i le,” blustered Jack. “We 

checked the tires on everyone of those 

trucks this morning when they came in.” 
“That's just it,” said Gus. “You did 


check them this morning, just as you do 
every morning. And I've a hunch that's 
the cause of your troubles.” 

“I don't get it.” Jack was puzzled “What's 
the catch?” he asked. 


Explanation Is Hot Air 


“It all boils down to the fact that air 
expands when it’s heated,” Gus explained. 
“You've been checking the tires of your 
trucks every morning when they're hot after 
a night’s run. Even if they are up to pres- 

vhen you check them, or after you've 
in them, they probably are four or 


put a 
five pounds under pressure by the time 
they cool off. 


“Pocheck’s crew, on the other hand, have 
been checking their tires when they are cool 
after a night in the garage. On the average, 
Pocheck’s tires have probably been slightly 
over-inflated while yours have been under- 
inflated.” 

“Say, that does add up,” admitted Jack. 

“Sure, son, it adds up to more tire wear 
and less gasoline mileage on your trucks. 
A lot of motorists don’t take into account 
that recommended tire pressures are for 
cool tires, not for tires that have been 
pounding the roads and heated up.” 

‘A couple of weeks later, back in the 
Model Garage, Gus had just about for- 
gotten about his trip to the city and his 
two-day job at the milk company when a 


short letter arrived in the mail. It read: 
“Dear Gus, 
Gas mileage up already. The 


whole day crew is looking forward 
to sharing the January 1 bonus 
with you. And that’s not hot air. 
Thanks a million.” 


It was signed “Jack MacDonald.” END 
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Delta long-life 
quality features: 


© Pre-loaded ball bear- 
ings. 

© Precision-ground arbor, 

© Precision-bored bearing 
seats. 


@ Ball bearings are lubri- 
cated for life, 


Deltaiisthe completeline: 
BBmachines —246models. 
1300 accessories: 

lece line of 
TiHomecah@inachings 


No, 34-405 


$234.00 


(subject 10 change 
‘without notice) 

Motor and switch extra 

Low down-payments, easy terms 


More saw for the money! 


Famous Delta Unisawe 
Compare what you get! Compare this rugged 10” tilting-arbor saw along- 
side any saw anywhere near its price. Then you can 
atic i Seen onibaae see why the Delta Unisaw is first choice of schools, 


front and back. . : 
. industry, commercial shops, home shops. 


¥ Exclusive Autoset miter cage, It’s got big capacity —rips to center of 50” panel, 
side cuts stock up to 3%" thick, It has heavily-ribbed 
oe cast-iron table, 36” x 27", with ground surface; 
¥ Diameter of saw blade, 10”. massive, smooth-operating trunnions; steel cabinet 
i ese: We tafe. ped COUTeaien — Tag iaw guard 

7 Bathe 48", that really protects . . . fast, handy controls. 
 Crotscut capacity, 12", See the Delta Unisaw in operation today. See 


why it’s more saw for the money. 
ao B-belt Texrope drive, 


DELTA POWER TOOL DIVISION 


(G) Rockwell 


¥ Graduated front guide bar, 


W Fence can be used on either 


side of blade, 204-K.E, VIENNA AVE. 


MILWAUKEE 1, WISCONSIN 
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PORTER-CABLE 


uild 


A-2 SANDER 


. only 


595° 


tow, Syracuse, N.Y. 
Removes Paint Faster .. . Powerful 
motor and high belt speed moke the 
work easy. 


Plane-Sands Faster . . . Perfect for 
toking off stock to dimension. 


Propares for Finish: . . . Sands uni- 
formly smooth, fine surface. No woves. 
Levels perfectly. Cleans blemishes. 


jon, Sash and Door 
‘And gives you @ workman- 


Guild A-2 Sander has the speed that gets the job done fast 
lis power relieves operators from “bearing down" for eff 
cient cutting. Its lightness and balance insure effortless 
handling, in any position. High speed abrasive belts have 
its for’ wood, composition, plastics, metal, glass. Gives a 
smooth, straight-grain finish — no swirls, no gouges. Takes 
off paint and varnish in a jiffy ~ without scraper or messy 
Temovers. An easy-to-adjust Bench Stand 

xtra) converts Guild A-2 Sander into a 7 
grinder for tools and knives — also into. a > 
machine for squaring, rounding, smooth. 
ing butt and mitre joints. See Guild 
Sander at your hardware or tool supply 
dealers today — oF send in coupon below. 


Other Guaranteed Guild Electric Tools 


Bench Stand 


ss iy 
ab ae oe 
Chie, Corse Cores “rysease 


Fad sans ad a oo 
I oinaermeryiocoret dam 


[Nome 
| Address 
4 city. : 
Porter-Cable Machine Co. 
2309 N. Salina St., Syracuse, N. Y. 
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Mechanies ; 
of Farming 
By Ladd Haystead 


™ When a piece of equipment doesn't 
do the job as they think it should 
be done, American farmers tradition- 
ally noodle up their own version. 
Take custom operator A. A. Fritz, 
Believing that 


of La Crosse, Kans. 


the average combine is too short- 
waisted--not long enough separating 
space--he took an old machine, mixed 
in some odds and ends of truck 
parts, added new airplane tires-- 
and came up with the behemoth pic- 
tured above. A 100-hp. engine 
operates the four-wheel drive; a 
second one of 140 h.p. provides in- 
ternal power. Fritz claims the 
machine can thresh 3,000 bushels a 
day with only two men working. The 
cutter bar is divided so that one 
side can work high ground while the 
other is working low ground. 


™@ The chemical war against orchard 
pests is advanced with a new Du Pont 
killer of mites, named EPN, that 

is said to be effective against the 
most destructive species and affords 
protection against reinfestation 
for several weeks. 


™@ Tree farming, scarcely known a 
few years ago, has become big busi- 
ness. American Forest Products In- 
dustries announces that there are 
now 2,332 such farms in the U.S. 
with over 20 million acres. 


™ Since the end of the war, the 
increase in the use of aluminum on 
the farm has exceeded 700 million 
pounds. Now Reynolds Farm Institute 
(Box 1800, Louisville, Ky.) has 
issued a manual, "Aluminum for Farm 
Structures," that gives data on 

the proper use of aluminum for live- 


Dependable 
Y -- CHAMPION 


jm First Choice in Spark Plugs 


For Over a Quarter Century 


BE A CHAMPION DRIVER 
. .. It’s Schooltime Again—Be Extra Cautious! 


Safe driving depends in great 
measure on a quick, responsive 
engine. That's why champion 


“School” signs call for extra cau- 
tion. Stop for children boarding or 
unloading from school buses; 
watch for them getting in or out of drivers everywhere have stam 

private cars, crossing streets! ‘Champion as America’s Favorite! 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 
Listen to the CHAMPION ROLL CALL . . . Harry Wismer’s fast sportecast every Friday night, over the ABC network 
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YOUR 
UPSON CEILING 


RECOVER UNSAFE AND UNSIGHTLY 
CRACKED CEILINGS WITH 


UPSON KUVER-KRAK 
PANELS 


FOLLOW THESE SIMPLE STEPS 
TO NEW HOME BEAUTY! 


suffer an 
rdealofhouse-cleaning 
used by re-plastering 
In @ matter of hours, 
you can apply a modern 
characterful Upson ceil 
ng that will be forever 
crackproof. Pebbled sur- 
face matches walls p 
fectly—takes paint 
beautifully. No visible 
face nailing. Amazing 
Upson Float asten- 
ers anchor Upson Ceil- 
ings securely from back. 
Hundreds of thou- 
sands now installed 
Mail 10c now for 32-pagé 
Idea Booklet and free 
detailed instruction she 


THE UPSON COMPANY 
738 Upson Point, Lockport, H. Y. 


Upson € 
Nome_ 
Street 


City. 


Store 
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Mechanics of Farming 


stock barns, storage, poultry and 
hog houses, and farm homes. 


™ In the past 30 years, the gaso- 
line engine has released 62 million 
acres from raising horse feed to 
producing food for humans. This is 
roughly one-sixth of our cropland. 


™@ Plastic irrigation pipe that can 
be curved around corners and con- 
form to ground contours is announced 
by Carter Products Corp., Cleveland. 
It comes up to six inches in diameter 
and is said to resist corrosion 

and to expand to prevent damage by 
freezing. 


lM Plow-sharpening may be outmoded 
by a replaceable cutting attachment 
announced by Farmers Tool and Equip- 
ment Co., Emeryville, Calif. The 
unit slips over the point and wedges 
over the heel of the share, held 

by spring-grip fingers. It is said 
to resist abrasion better than the 
average plowshare and outlast usual 
sharpenings. 


@ How to retain soil moisture and 
control weed population are per- 
ennial problems that have never been 
completely solved. Now comes a new 
machine, the Agromulcher, made by 
Wandel Industries, Downington, Pa., 
that may be the answer. The ma- 
chine grinds up 50 pounds of old 
newspapers, leaves, or any other 


water, which puts the chemical and 
mineral contents into suspension. 
This material is poured on the land 
and hardens, excluding sun and 
weeds. Plants grow through slots 
(see photo). 


_ Never betore- S50 MUCH SAW 


AS EASY TO BUY AS IT IS TO USE! 


Todays. Greatest Saw Value 


Now you can enjoy the thrill of working with a husky, 
ity tilting arbor design saw .. . for little 
more than you'd expect to pay for an ordinary table 
saw! This smooth-running new ball bearing saw is BIG 
in everything but price. There is a full 7%" ahead of 
the blade . . . you can make cuts up to 244" in depth. 
With grilled extensions the work table measures 26" 
x 17%4"—large enough to make big cuts with ease. 
‘The new Duro arbor lock tilts and locks the blade just 
where you want it . . . instantly, safely. 


There is a full ti 


your saw will be shipped prepe’ 
promptly. (Illinois shipments, odd 2% Retoil 
Soles Tex.) 


tor $0 LITTLE MONEY / 


Completely 
NEW 


< DURO 
8” Ball Bearing 
TILT ARBOR Saw 


Only 43 


Tilt Arbor Bench Model saw. 
2” comb, blode, 


EXCLUSIVE NEW DURO MOTOR PULLEY 
This new Duro tilting arbor design saw feacures 
exclusive “wide range” motor pulley which all 
the belt co adjust itself ro the angle of che saw blade. 
‘You get more positive drive . . . less belt twist... 
longer belt life. In addition, an interchangeable 
sleeve permits use of this new pulley on either 4” 
oF 34" motor shafts. 


DURO METAL PRODUCTS CO. 
2668 N. KILDARE AVE., CHICAGO 39, ILL, 


Arbor Sow [. I'd like to 
fenclove check (] money order 1] for $. 


Nome. — 


Address 


ity_2one___stete. 


Decler's Nome 
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THE HANDIEST HAND TOOL 
FOR THE WORK SHOP 


The PLUMB 
HATCHET 


The One Hand Tool 
For Many Jobs 


ing? Or pulling m 
pounding or cutting? Her 
and more. 
nce in the light and 
easy swing. The shock-absorbing hickory 
handle fits snu: 


The red handle ond the black heod 
exclusively Plumb 


[PLUMB 


HAMMERS © HATCHETS © AXES « FILES 
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Wire Clips Hold Long Files 


Snort and medium files can be kept in 
slotted bench racks nicely, but long ones 
are awkward to lift from such holders. The 
rack in my shop has wire catches instead of 
slots. When these are turned, the files come 
right out from the front. The secret in mak- 
ing the clips work well is shown in the 
drawing. Drill the holes they turn in at a 
10° upward tilt. Bend the clips to pinch the 
files tight when turned horizontally.—Lowell 
Gfell, Coraopolis, Pa. 


Why Do Stars Twinkle? 


Ir’s the eye of the observer that makes 
stars twinkle, two British scientists suggest, 
rather than the refractive tricks of the at- 
mosphere that have been held responsible 
up to now. Their new theory explains why 
naked electric light bulbs twinkle, too, 
when seen miles away on a dark night. 

Individual receptors in the retina of the 
eye differ in sensitivity, they point out. 
A tiny star image covering only a few re- 
ceptors therefore seems to fluctuate in 
brightness, or “twinkle,” as slight eye move- 
ment shifts it upon the retina. When a tele- 
scope magnifies the image, it covers more 
receptors, their differences average out, and 
the star ceases to twinkle. 


Reo Beh 
woWetaey 
ie & EVENING i I- CO 
install-it-yourself 
SSS metHop 
<—_, < makes anyone a 
floor craftsman 


Create your own individual 
floor designs with MA-TI-CO’s 
richer, clearer colors 


You get a mo: 
type of floori 
when you inst 
age 9" x 12' room costs 
the floor installed by a professional, it w 


Peers § Mail Coupon for 
instruction booklet 
Wow! 


pastel “Petal Tones”, Get details today. 


MASTIC TILE CORPORATION 
OF AMERICA 
‘Member Asphalt Tile Insitute 
Newburgh, N. stony Beach, Coif. 


For faster cleaning . . . more beautiful axphalt tile 
floors, always use MA-TI-CO Wax and MA-TI-CO 
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See the ZEPHYR 


PORTABLE ELECTRIC 
%4-INCH DRILL 


Wont power and speed, 
easy action, and durobilty 
in @ drill thot does just about 
everything? Then get the feel of this streamlined Zephyr! 
Weighs only 3 Ibs, 2 ox. but i vy for wor 
neered for accuracy and long tool life. Fon-cooled 110- 
120 volt motor deli 
no load. Cutle 
handle, gear case of 


of jobs—sanding, polishing, buffing, grinding, 
sharpening. 


Portable Electric Saw 
F ZEPHYR MODEL 625 | 


$3995 compere 


45°, Balanced for eat 
‘9ne-hand operaton. AC-DC mal 
115-120 volts, 


SEE THESE TOOLS AT YOUR DEALER 
EA 


PorTABLE ELECTRIC 


20, IMinoie 
ronte 13, Ont 


326 West 83rd Street, Chicey 
In Canadas 369 Danforth Ra. te 
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The portable sow with oll the | 
futon Cute'to 209", aja | 


— 


© pucreers doers 
arin 


Drill-Rod Cutter Routs Trays 


Tis homemade ball cutter will form a 
uniform cove edge on wooden trays and 
similar projects that have a hollowed-out 
pattern, It will do this part of the job at 


| machine speed, leaving comparatively little 


hand work to be done. 

Make it by turning the ball shape and X” 
shank on %” drill rod. Mark off the ball into 
eight equal parts. File teeth about 1/16” 
deep, beginning at each line and carefully 
filing over to the next line on the left. The 
job sounds harder than it actually is, for it 
| requires only flat filing and a slight rocking 
motion. Shape the teeth with a rough file, 
and then go over them with a fine file to 
| get a sharp, even edge. 

To harden the ball, h 
red and quench it in sa 


at it until bright 
it water. Polish the 
ing it slowly and 
y until it just begins to tum blue. 
Quench it at once in oil. For maximum 
sharpness, touch up the teeth again with a 
medium India stick. 

Bottom sketch shows procedure for lay- 
ing out a tray-routing job. Level the bot- 
tom of the tray to full depth with an or- 
dinary router, going within ¥” of the line. 
Switch to the ball cutter and finish routing 
to the layout line. Break the top comer 
slightly with sandpaper—Herbert Pfister, 
The Bronx, N.Y. 


ao ew WAR SURPLUS —— 


LOGAN HEAVY DUTY 


f BYDRAULIC PUMP 


seg 
oF, 


no 


UTILITY PUMP vanctibe 


r, Oil or Insecticides 


AUXILIARY ELECTRIC AC 


D.C. ARC WELDER 


250 AMPS. MODEL 252 


vilep atty Repair Bit, 
Yourself and Save 


si) CONTINENTAL RED SEAL 
1¥%2 H.P. ENGINE 


"EMERGENCY ELECTRICITY. 


750 WATT @ 115 VOLT @ 60 CYCLE 


| A.C. LIGHT PLANT 


‘ORDER DIRECT FROM AD — SEND PAYMENT OR PURCHASE ORDER. TODAY —_ SATISFACTION GUARANTEED 


GROBAN SUPPLY CO. 1507 soutH MICHIGAN AVE. Chicago 5, Ill. Dept. 
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DISSTON. 


THE SAW MOST CARPENTERS USE 


Sanding Jig Rounds Disks 


You can make truly round wheels or 
drums on your disk sander with this simple 
jig. Sharpen the tip of a 3/16” by %” ma- 
chine screw and lock it in the end hole of 
a T-hinge. Block the base of the hinge up 
to the desired height and clamp it in place. 
Rough out a blank disk, hold it down under 
the pointed screw with’ one hand, and turn 
it against the sanding wheel with the other. 
—E. S. Bryant, Rochester, N.Y. 


Your hardwareman can always be counted 

on to serve you well. He proves this when he 
sells you a Disston saw. He is the right man 

to advise you on tools and other hardware | 
needs, because he knows the importance of 
quality merchandise. 


DISSTON TOOLS FOR THE HOME WORKSHOP 


Hand Sows Circular Sows 
Compass Sows Wood Turning Tools 
Bock Saws Files ond Rasps 


| Tailstock Setting Miked 
You can use your micrometer or vernier 


FREE! the instructive Disston 
Saw, Tool, and File Manual tells 


how te choos v10 tools, | calipers to adjust the lathe tailstock accu- 
rately for taper turning, and to realign it ex- 
----- CLIP AND MAIL—————, | actly afterward. All it takes is a pair of 
brackets mounted permanently on the two 

et! seed stern) 158 parts of the tailstock as shown. 
(i Cecoaiey sehr 3050 frace Ara. Toveala'dt Oud) The brackets can be made of angle stock 
snd me a FREE torr of he Dien Sexy Toot, end {| and the pins of drill rod. Shoulder these 
down and either thread them or rivet them 


Check tailstock alignment, if necessary, 
by turning a test bar between centers. Then 
take a mike reading over each end pin and 
the center pin. Record the readings for fu- 
ture use as “zero right” and “zero left.” For 


i 
i 
| | 
| 
[i { 
| Revere H 
1 | | over in the bracket holes. 
1 “] 
1 I 
I I 
t 


taper turning, add or subtract the required 


offset, using whichever reading is conven- 
ient—Jesse R. Lucas, Michigan City, Ind. 
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eet 


fi 


GUARANTEES SCRATCH FREE “SURFACES 


Here's fat cutting, nish sanding. at, ite 
Dremel int ‘¢ 
Hult to eitharand 


DREMEL Evectnce 


MODEL 2000 


DER - POLIS 


SANDER 


‘DREMEL Model A’ SANDER-POLISHE 
OVER 0 NOW IN USE! 


Ss 
DREMEL e* COPING SAW 


(CUTS SCROLLS UKE MAGIC—SANOS AS IT SAWS 


‘BAUGH PRODUCTS. CO. 
BOX 38, GASTONIA, N. C. 

Please rush my TRIPLE BIT SCREW 
DRIVER. If I'm not delighted with it, 
T undersiand you are guaranteeing dou: 
ble my money back, 


We have the answer: 3 diferent bits in 
wo ore always ready in the handle 
k bit. ‘CLICK 
hole’ in. handle 
ad locks into pla 
‘No. 2 Phillips bit—all in 1. compact, tool 
High carbon steel and’ insulated plastic 
handle. 200-18. torque tested, uncondition- 
ally guaranteed against breakage and twist- 
ing, “Double your money back guarantee! 
BAUGH PRODUCTS COMPANY | 
GASTONIA, NORTH CAROLINA 


$1.50 enclosed 
‘shipped postpaid) 

—Ship €.0.0. (pay 
ie cost) 
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POINTERS FOR HOME PAINTERS 


How to get smoothest jobs ever with 
wonderful new NYLON paint brushes! 


Dip only half the length of 
the bristles in paint—on 
overhead work dip to only 
one inch. Tap off the excess 
paint. Don't serape off on 
edge of can. 

* Nylon brushes hold a full load 


of paint, And they are ideal 
for nearly all finishes. 


‘To get the best results, use 
long, steady, even stroke, 
painting toward the surface 
already coated. 

Durable nylon bristles don’t 
break off and mar your work, | 
‘and an independent research | 
laboratory has found that ny- 
lon brushes paint smoother. 


Use correct brush for each 
Job. Poking large brushes into 
corners causes “fingering.” 
You can yet a set of nylon 
brushes for every job, from 
touch-up work to wall and 
roof painting. They're made 
by leading manufarturers. 


Clean thoroughly, suspend 


between jobs. 
bristles on bottom of can 
deforms them, | 
Nylon brushes clean quickly 
‘and easily. Work out paint on | 
The next time you point, try a 
smooth easy: 

fnylon pat bruh. You wil never 
‘re ony other kind, They're sold in 


wrap the brush for storage. 


Srerywhere ol ypen ond sve 
PAINT BRUSHES 
Better Things for Better Living Aremech pal 
+ through Chemistry 
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Drawbar Tightens 


A stus mandrel you can use again and 
again is handy for bushings and other jobs 
requiring an dutside diameter concentric 
with the bore. Made of cold-rolled steel, 
this one can be turned down easily to any 
smaller or special size needed. 

After forming the taper, seat it in the 
spindle and drill the drawbar hole through. 
Turn a shoulder about a thousandth smaller 
than the bore of the work to be held, and 
turn the 45° drawbar seat in the end. Re- 
move the piece from the lathe to drill two 
transverse holes at 90° to each other close 
to the shoulder. Mill or saw slots 90° apart 
from the end to the holes. 

The drawbar runs through’ the spindle. 
Thread the outer end for a nut, handwheel, 
or collar Jesse R. Lucas, Michigan City, 
Ind. 


Fence Makes Stand-by Silo 


Wuen the main silo is full, sections of 
snow fence will serve as a temporary storage 


space for fodder. Form a circle with a 
length of the fence and wire the ends to- 
gether. When this one is full, add additional 
circles of fencing. Make each succeeding 
circle smaller in diameter than the preced- 
ing one. A length of common woven wire 
fence around the silo will add to its strength. 
Victor H. Lamoy, Upper Jay, N. Y. 


The NEW MAGNA-TIP 


(PERMANENTLY MAGNETIC) 
| SCREWDRIVER 
ewith 10 times the “pull” 


© Starts and completely drives screws 
in awkward or hard-to-reach places... 
with one-band operation. Permanent 
Alnico magnet in shank charges bit 
with a "pull" TEN TIMES more pow- 
erful chan ordinary “magnetic” screw 
drivers. 

Interchangeable hardened tool stee! 
bits (stored in handle) for four types of 
slotted and recessed heads, Handsome, 
chrome-plated finish with jet black 
handle. $3.95 each complete at your 
hardware store or dealer's...or write us. 


Magna Tool Corporation 
. Buffalo 3, N.Y. 


Finest locking 


plier because. 


lamp. an, batter with 
Sehich don al 


ol 
ator; you pre 
imate 8 


‘At your dealer's. Send for FREE folder. 


Seymour Smitu 


nap Jock 


PLIER- WRENCH 


SEYMOUR SMITH & SON, INC, 
1109 Main St., Oakville, C 
100 years of quality tools 


/ Sermour Smims 


MODERN INSULATION 


YOU'LL BE 
AMAZED 
\ WITH 


REYNOLDS 
ALUMINUM 


REFLECTIVE 
ULATION 


Toke it home 


2-------4 


500 sq. f. under his arms sy to Yack or staple 


Work a “miracle” in your walls or attic with this alumi- 
num foil bonded to tough kraft paper. Costs $30 to $40 
for average atuc. Reflects up to 95% radiant heat, 
Summer heat bounces off, interiors often 15° cooler. 


Winter heat reflects back inside. Clean, odorless, pli- 
able. Tack or staple over ceilings or under rafters, 
between wall studs, under ground floors. Perfect vapor, 
barrier. Fire-retardant. Two types: foil on both sides 
for double airspace, one sie, to face 
Rolls 250 sq. 


ingle air space. 
36” wide, Also makes 
Y  oelcfullacesieg” foe 
radiators, photo lights, 
etc, Mail Coupon for free 
samples 

‘Aluminum gutters—" 
price of other 
moterials. Non- 
Put them up yoursell—slip 
joints, no soldering. 
‘Aluminum nails—rustproot, 
never stain, 


fi 25"; 


Aluminum Sheet 


See your Building 
Supplies Dealer 


: 
2032 So. Ninth St., Lovisville 1, Ky. 
Send full informotion ond FREE SAMPLES of Re! I 
tive Insulation. Also full deteils about C] Gutters | 
& Downspouts; (] Neils; (] Floshing, (] Screens 4 
Nome. 1 
Address 1 
City. Stat 1 
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SCREW ANCHORS 


IT’S EASY TO INSTALL MOLLY 
CIAL TOOLS NEEDED 


0,9 
% 
@ 


USE MOLLY'S IMOLLY FASTENS SECURELY 
Sinks © Soap Dishes * Fuse Boxes » Wall Clocks * Mirrors 
Stair Hand Rails © Drapery Fixtures « Electric Fan Brackets 
Bathroom Cabinets * Tool Racks + Venetiar Fixtores 
Kitchen Cabinets * Awnings + Towel Racks * Wall Brackets 
Shelving * Heavy Pictures * Door Chimes * Curtain Fixtures 


MOLLY'S are inexpensive, easy to install in walls, floors, 
or ceilings and assure a safe, secure mounting that will 
never become loose. ASK YOUR HARDWARE DEALER. 

Mail THIS COUPON FoR FREE vesc 
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Makes every job EASIER 


‘OU have never 

seen a single cyl- 
inder portable air 
compressor that 
packs so much power 
as this one. Built by 
the makers of the fa- 
mous4 cylinder Pres- 
sure Queen, the Princess will do any job, from 
inflating tires to painting buildings. Com; 
simple and rugged, it will last your life 
and pay for itself over and over 
Powered by electric motor 
or gas engine. 


Write for 
Literature 
and Prices 


THE CAMPBELL-HAUSFELD CO. 
Harrison, Ohio 


Brighten 


TURN DIM CELLAR CORNERS 
INTO BRIGHT SPOTS 


Get more light to work by—see how easy it 
is to brush aluminum metal and m: 
paint on basement walls. You'll be 
at how this specially-formulated aluminum 
paint covers, how much brigh 
basement walls will be. 


FREE BOOK TELLS HOW 


wage illustrated booklet, Paint It 
lls how to choose and use alumi- 
pages of helpful ps 
here's a right 
am paint for every job around 
ct it from the dealer who displays 


the Alcoa symbol of quality on. the Service Bi 
brand he sells, 1 17174 Gulf Building, Pittsburgh 19, 


Please send me free copy of “Paint I Br 


Look for this shield NWN 


on aluminum paints 
made by many paint 
manufacturers using 


ALCOA PIGMENTS 


i's HY PHOT 


Nome (please print) — 


‘Address or RFD No. 


City Stote__ 


I went to paint the following: 


ee | 


BUILD Swx TILTING a SAW! 


. Fier, mmoaen 43 
fete 
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SAVE 560%! Sicanmic MAIL Sate: | See eonas, 


ous card Yor Big free Cate: 


'@ Select from many 
© Order direct from 


FILE YOUR 
! own SAWS 


1" Speedeor Ts 
THE'SPEED CORP. 5-9 
512 KE. 73 Portland 18, 


Make Your Own 
POWER LAWN MOWER 
Cutter Assombly 
Complete with 18" 
blade’ ond’ double ball 

2 


$4.95 


fyoe. induction. 1725 New at Paar 3395 
Rom: Special BRACES. 5 $1.25 
1 ES oe SE. BSE 
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FINEST PROFESSIONAL-QUALITY TOOLS ~~ 


Famous Snap-on quality is incorporated in this 
19-piece set for countless uses around the home, 
workshop, garage. Every item forged from finest 
alloy metals and carefully heat-treated for maxi- 
mum strength and greatest durability. Add to that, 
Snap-on's lustrous chrome finish and you own the 
finest professional-quality wrenches money can buy! 
Set includes: 6” Nut Spinner, 2” and 6" Ex- 
tension Bars, Ratchet, 5%4” Plastic-Grip Handle, 
Sliding Bar, Universal Joint, nine hexagon sockets 
3/16" 01/2") and three square sockets (1/4" 10%"). 
‘rade-mark of Snap-on Toot Corp. 


19-PIECE MIDGET 


WRENCH SET 


1N RED ENAMEL METAL BOX 
ONLY 6%" x 414" 1 


POSTPAID 
(Add local tex) 


* For household appliance repairs 


* Dandy around the hobby shop 
* Television and radio adjustments 


* Small instrument and car service 


SNAP-ON TOOLS CORPORATION 
'8060-1 28th Ave., Kenosho, Wis. 


Please send me the 119-TM-B Midget Standard Set, 


Tenclose © Check, © Money Order, 
Company Purchase Order, 


Name 


City : _ State a 


“ONE-STOP 


Ig for ALL electric drill accessories—ORDER TODAY! 'r}\ %: ' 


It’s new! “The Mighty Little Midget’ 


BULL HACK SAW, only $4.95 


toe 
Srulapuca'to haw sbeed for extra power 
fo, Kears. no bearings, nothing to wear 
Out “Pull chip ‘clearance “on apy. wood. 
Inetal or piaatic stork up to 84") Power- 
ful, portable, pocket=size—a 

Rulst for every: home crafte- 495 


=—— 


AUTOMATIC SCREWDRIVER 


fee ,ABY ole del, gil ores or 
Hexible’ shaft. When ordering 
SoH aSaard Se “Pins $4.95 


ORDER TODAY— WHILE THESE LOW PRICES ARE 


Polish, Sand 'N Save with the 
BULL BUFFER S 


JITTER SANDER 


4-IN-1 HOLE SAW 
En 


‘A Portable Powerhouse! 


NEW 
BULL “200” 
Yq" ELECTRIC DRILL 


ny 844-95 


We ouaRaNtE: 


HIGH SPEED 
Reurd-of Prive 


NEW BULL 
SAW, $9.95 


for those, profes 


Tdeat for furniture, 
Tenders, etc. Easy 


59-95 


BERTRUM A. ENGINEERING & SUPPLY CO. 


3121 MAIN STREET 


Dealers—Write today for new 1950 catolog 


KANSAS CITY, MO. 
SEPTEMBER 1950 26] 


get it Now- 


ALLIED’S 1951 TV 


and RADIO CATALOG! 
212 Pages of BIG VALUES 


EVERYTHING 
IN RADIO 

AND TV AT 
LOWEST PRICES 


EVERYTHING FOR EXPERIMENTERS, 
‘BUILDERS, AMATEURS, SERVICEMEN, 
ENGINEERS, SOUNDMEN 


¢! Radio and TV need! Get the 
big 212-page 1951 aLLieD 
Catalog featuring the world’s 
largest stocks of top-quality 
equipment at low, money- 
saving prices! See the latest 
TV releases, home radios, 
radio-phonos, Amateur 
equipment, P.A. systems and 
"’s Hi-Fidelity Custom Sound, 
recorders, test instruments, 
builders” kits—plus thou- 
sands of parts, tools, books 
and diagrams. ‘Get more for 
your money from the World’s 
Largest RadioSupply House, 
Send today for your FREE 
new 212-page 1951 ALLIED 
Catalog! 


P. A. SYSTEMS, RECORDERS 


:ALLIED RADIO--- 
133 W. Jackson Blvd., Dept. 7-0 
7, Minois 

( Rush FREE 212-Page ALLIED Catalog. 


wv, Wont RADIOS 
‘& RADIO-PHONOS 


uw a 


SERVICE SUPPLIES 
BUILDERS" 5 


AMATEUR GEAR 


FREE 


CATALOG 


Name... 
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The 


YOUR ANSWER TO 
SMALL ITEMS STORAGE 
‘at home, office, and shop 
(DEAL GIFT, TOO) 
So handy to keep nuts, 
bolts, screws, nails, 
parts, washers, 


at your fingertips. x 


Ts 32 bRAMER att OnLy $8.95 posTPAI { 


Stop searching, get a 32 or 64 drawer Jiffy to keep those 
‘small items that usually get mislaid. Spot welded 
gray enamel finish, metal drawer guides. Dividers included 
with aluminum drawers make possible three compartments 
er drawer. Looks good anywhere, Send check or money 
‘order, please—no C. O. D.'s. Prices below. Your money 
refunded if not satisfied. Dealers write for quantity discount. 


SPECIFICATIONS} 


With ALUMINUM 


NEW SPECIAL! 
ONLY $2.95 
4 DRAWER UNIT 


SPIRAL BLADES 
Cut in all directions 


without turning work or saw 
ROUND SPIRAL BLADES 
For HACK or COPING SAWS 


Cuts clay — plastics... metal 

Nroart. Doct intricate iter 

Sai Work neecr before possible 
Gnice now 


DOCK’s TOOLS 


2100 Sunset, Los Angeles 25 


The Only SAND: 


ER with POWER UNIT 


GUARANTEED 


Alt OURING YOUR 
OWNERSHIP acamsr 


BURN At or_rertacteo FREE! 


Srxewo ts the only sander of its kind that guar 


Unit—heat 
all during yo 
And only &¥ 
saNDER appre 


antees its Powe 
against Burn-Out 
replaces it rurr 
Leetric 
e from 
‘rine Tool 
Seal of Approval 
'UL" plus the excl 
makes syNcxo your 
light sanding, high 
corners and on flat 
velous massager. 24 


shi 


guide it, thi . 
UL-Approved Sander—at your hardware stor 
All Chrome body, bakelite top 


With BUILT-IN POWER UNIT 


mci CYNER 
to Ask For! 4] 
é ‘ELECTRIC. 


DUAL CROSS and ROTARY FEED 


PALMGREN 


Rotary, Index, Milling Table 


SB Nows 
wn ame 2 °4. 950 
is | Turns Your 
DRILL PRESS 
Into A 
VERTICAL MILLER 


ws 


Think what thie will mean jp you 
any Drill Press: Lathe or Milling Machine and provides 
‘what is practically a universal milling machine 
igned for use in all types of metal and woodworking 
‘A. precision table permitting ‘fine work to close 
tolerances. Tt is accurate, ‘speedy, ‘well constructed and 
aches Quicly in fm pono how 
lotary feed calibrated in degrees; Cross feed in thou 
sandthe; Dual Cross Slide with cross feed 235” each side of 
overall. Has acme thread cross feed screws, 


ar shop! Can be used on 


Bue Da. 6h", He 8 
Ro.to Rotary Feed Only 2.0. 
(Order Today! If deoer con't svpply, write ut. Atk for Cirulor No, 10 


CHICAGO TOOL and ENGINEERING CO. 
‘Mis of PAUMGREN PRODUCTS Since 1918 
8496 South Chicago Ave. + Chicago 17, Il. 


WARNING! 


BUY ONLY ELECTRIC SANDERS TESTED 
AND. APPROVED BY UNDERWRITERS’ 
LABORATORIES, INC. 


UL" has, approved the complete SYNCRO 
Sander to be free from ‘shock and. fire hazard, 
Always look for the UL Label in auvertisements— 
and on the product—belore you bu 


SYNCRO CORPORATION, Dept. 6-90, Oxford, Mich.,U.S.A. 


BUILD THAT 
EXTRA ROOM 


with new, low-cost 
Gold Bond Insulation Board! 


RAB your hammer and start building that extra 
attic bedroom you've been needing. You'll be 
surprised how little it costs with new Gold Bond 
Insulation Board. It comes in Tiles, random width 
Planks and big lightweight Panels. Tiles and Planks 
| come with interlocking edges thar hide nails or staples 
and are finished in ivory and harmonizing variegated 
blends—large Panels in ivory. You can get any 
number of eye-pleasing color combinations without 
any further decoration. You'll not only have an attrac 
tive room but one that's insulated against heat and 
cold. Gold Bond Insulation Board is perfect for game 
rooms, dens, or for any kind of interior modernizing. 
Available at your local Gold Bond 
lumber and building materials dealer! 


NATIONAL GYPSUM CO., BUFFALO 2, N. Y. 
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SAVES TIME 
and EFFORT 
HUNDREDS 


OF WAYS! 


$9.95 


with sonding discs, lombswoo! polisher, 
14" Jacobs drill chuck, cans of wax and auto polish! 


HOME-UTILITY 
5” SANDER-POLISHER 


comple 


EASY FOR 
WOMEN 


land clear 
ip. For trees 
. Weighs only 
stantly. Cuts in any position — take 
it anywhere. Send for free data 7 Low Angeles 
Roderinl by proleotioeal loigiis enoryeiers 


McCULLOCH MOTORS corp, 


G101-A West Century Boulevard 
Los Angeles 45, California 


Tc Homelity &” Sander Pair ig a verte | seFvce SEND FOR FREE LITERATURE 
for polishing and waxing cars. floors, furniture, wood! = 


also. grind, 


powerlul motor for high 
ight circuit, drives wood 
wood as weil ax twist drills to 
it, try, it at your hardware 


dealer's! Tinie BLack 
H9S, Towson 4, Maryland. 


HOME-UTILITY Division, BLACK & DECKER Mfg. Co. 
World's largest builders of quality electric tools! 


oe 


YA" DRILLS 
LECTRO-SAWS + 


1h" DRILLS 


nd varnish 0 
drilling for 


electrical or implement 


& Decker Mrs. Co., 


DRILL KITS 
BENCH GRINDERS 


Say You Saw 
It In Popular Science 


for the genuine 


a 


heed corrioge 
bol 


y | Another of 1000s of uses 


Dept 


Curve that holde 
ips that grip to the very tip, Thin 
With ‘cutter—No. TW. T-, $2.29; 

Ro "iow wthout eutter—No, 7. 7". $1.88: 

No. 10C, 10", $2.25, 11 not at sour dealer's order direct, 


PETERSEN MFG. CO. Dept. M-9, DeWitt, Nebr. 


PROFESSIONAL TYPE BUFFING WHEELS 


@ 


INTRODUCTORY KIT by Mail 

Containg 2 bis 6" Dieo Rutfing 

Dico Composition a 

Manual, MAILED PUSTPAID. 

ler can't. supply. Give 

le diameter of your pow 
oF unit 
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Wheels, 2 


neg 


"DE ccs 


AND COMPOSITIONS 


For best buffing results, depend on DICO—by the 
world’s leading producer of bufling wheels for indus- 
try. Whatever your buffing job, you'll find the ri 
DICO wheel and composition to do it. For free Bufling 
Manual, write Dept. A-950. 


DIVINE BROTHERS CO. 


UTICA, N.Y. 


AT YOUR 
//]) HARDWARE 
STORE 


Better, Easier, Quicker 


GROOVE CUTTING or 


CABINET- MAKING 
with “20omeri DADO SAWING WASHERS 


DESIRED CUT 


Cut accurate, porallel 
grooves—on} 

angle, Just dial 
width with Micromatic od- 
justment. Cuts smooth and 
clean—no burning or chewing to mor fine wood. Just four 


B weer 
aes, See our 

sseuniy geome 9199 
money oer tor By sr 


$4.95 (duty and 
Dealers, 


bbers, Write for Information 


WARREN DADO SAWING WASHERS CO. 


70 Medbury, Dept. 50, Detroit 2, Michigan 


BeMoCo Dependable 


AUTOMATIC 
SAW SET 
fet seca 


aS 
fermiy. Na tooth 
alt 


beasage oes x pre 
stir by sow Shs wveywbre and sa 
Imaotactres. Ever mache pasted) 
sinnmiees FAST ~ ACCURATE ~ DEPENOABLE 

mons BEAVER MFG. CO. 


1800 SOUTH ISIS AVE, tf 


BUILD YOUR OWN 324. 
HEAVY DUTY WELDER “‘55'."" 


eovcccee 


fer ad tei action sts 


occccccccccccccccs 


AINGLEWOOD, CALIF. 


Gutdil 


eeeccces 


A COMPLETE 
CASCO electric 


THE FAMOUS CASCO POWER HEAD! 
IT DRILLS, GRINDS, BUFFS, 
SHARPENS, SANDS, POLISHES, etc. 


shop any craftsman 


Wow on sale at Deper 
Auto Accessory and J 


NS 


CASCO VIS-O-LITE 


Illuminated Automatic 


CIGARETTE LIGHTER 


Why be without the convenience of this great new Vis0-Lite 
iMluminated lighter thot mokes driving safer day ond night? 


You con replace your old lighter with a new Vis-O-Lite in 


10 matter of minutes with 


pop-out unit) costs only $' 
‘Auto Supply Steres and Serv 
PRODUCTS CORPORATION 
EPORT 2, CONNECTICUT 
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EVERY ELECTRIC DRILL 
‘A PORTABLE SAW. 


USED WITH ONE HAND 


SURPLUS MACHINE SHOP TOOLS 


$5.98 


SURPLUS cuTTiNG yous 


Now! EVERY « 
Reve’ Sanoen s: OLiSHER 


hse peor 


ust, MS 


SAWS, CUTS, REAMS 
poste 


FREE “HOW 
TO SOLDER BOOKLET” 
‘Send for yours today. “Solder~ 
ing Simplified"... 16 pages 
‘crammed with instructive pho- 
tographs and step-by-step ex- 


f Dianations of how t0 do = 
INTERNATIONAL TWIST DRILL CORP. ee svidertoe. 25¢ w wosr axa 
697 Wiyendste, im. 697, Kensor Gy, KESTER SOLDER COMPANY 

4234 Wrightwood Ave, Chico 7 
Hewrk, Ni. » Brantford, Coneda 
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“Wellworth” Sensational Offer! Reg. $60.50 90s = WELLWORTH™ 


WESTINGHOUSE AIR COMPRESSOR beaay an 


‘Model T-1 Brand New — 2 CYLINDER PISTON 
TYPE. Operates with fz H.P. Motor or equive- 


SAVE 50% ON GAS ENGINES 
a) AERed Seal Continental 


(Gas engine, 1% HP with, 6 10,3 redue- 
by fon a 


$ 
AUTOMATIC PRESSURE SWITCH. $5.50 
GHISARS:AMONEY BACK GUARANTEE. SEND CHECK ON moWEY 


LIGHT PLANTS! senator tree rotder 


WELLWORTH TRADING CO. 1831 s. state 


WEEO 1 


ey FINE OIL. 


* Prevents Rust 


+ Cleans « Polishes 


POWER TOOLS, INC. Ed gerd 


Beloit, Wisconsin 
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YOUR BUSINESS 


Start in Spare Time with a 


FOLEY SAW FILER 


Here is a steady repeat CASH business you con 
start at home in your basement or garoge, while 
you are working at your regular job. No experi- 
is necessary to turn out perfect cutting saws 


‘—"the first sow | sharpened came out 100%. 1 
think the Foley Saw Filer is @ morvel of perfec- 
tion,” writes Clarence E. Parsons. Every sow you 


sharpen will bring you new customers, You will 
find you con make up to $2 or $3 an hour—$20 
to $30 a week in your spare time as a starter. 


With a Foley Sow Filer you can file all hand sows, 
also band and cross-cut circular saws. It is easy 


This Free Book ~ 
Shows How to Start 


[FOLEY MFG. CO., 919-0 Foley 
| Minneapolis 18, Mi 
| Send me tree book, 


INDEPENDENCE AFTER 401 
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EMRICK 5-in-1 MACHINE Complete 
with 1/3 KP. Motor, Drive Pulley, ¥- 

7°” Sow Blade, 5 Wood Drill, 6 Best Quality 
ae ig Dok, 2B 
ing Wheel, 6 Abro- 
sive Discs ond Distc. 


5 


Complete 
POWER 
TOOLS 
for 
TURNING: 
DRILLING 


115 pounds of REAL ma- 


env, ‘Complete, ready-to-run workshop, Biggest 
wer tool history. Have fun; 
‘operate profitable woodworkin 


BRONZE FOUNDRY 


Schools and Home Workshops 


KANSAS CITY SPECIALTIES Cf z 
BUILDZARCEWELDER Etrenaron, | | 


WE SHOW YOU HOW SS 
Light 


Heavy Work 


Quickly converts your motor — 
Electric Drill or Drill Press into a 
FLEXIBLE SHAFT Tool 
SS 
ATTACHED, OR REMOVED tn tty! 


$ FOREDOM ELECTRIC Co. 


Yor 7,8 


ISAVE=3 fi » WAR SURPLUS Ao: °A2Strs%""" 


KAPOK BAG. 


4a cor Filed with hae of WO omsored Kops 


slow moan 2 homes 


ocip Bach Bees $33.95 
U.S-AIR CORP RUBBER BOATS 


The Fickewes't Doig 
eeaz, Retendiinned sod toeay .- wh em 


“MAE WEST" Peeemnc Lire JAckeT 


Antibes sscessery ston te yo sumer ofall satin 


CO a 
peat cor 


Wendel Het 
ra tachame A 


ESENNOWER JACKETS — 
Femeun ter Sourt ond Regged 


crt BOS 


NEW WATCH 
Ghegh (ru netettiet 
P imoimctiones 


sepesny tes A Serato 


E 
= NEW TANK 
En tet RE LAMP With adjust Ure a 
asehitiee boob o able ball and socket swivel head, long rubber 
coveted cord and well plug. 


ove Lemp. Wananrfal ar indent Photegrephy. Ploed- 
pin baby Spr ergo 
Corea e 
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“NEW” Better-Than-Ever 
DRILL 
PRESSES 


* NEW 
Direct Reading 
Depth Stop 


* NEW, 
Extra Heavy 
Construction 


* NEW 
Operating 
Smoothness 


Add those new advancements to the 
known quality features of Atlas. drill 
esses and you'll quickly see why you 
pet more value today in om Ailes, With 
Jow-cost attachments it drills, taps, 
sands, carves, mortises, shapes. 
you clea jon workman 

plastics... 

workshop hours more productive than 
ever, Write for full details. 


SEND A POSTCARD 
FOR LATEST CATALOG 


ATLAS PRESS COMPANY 
955 M. Pitcher St, Kalamazen, Mich, 


MATCHED PRECISION 7 
METALWORKING ano wcenwon! 


Kee 
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Stand for Portable Saw. 
this stand, the portable Whi 
the Forsberg Mfg. Co., Bridgeport, Conn.— 
becomes a fixed table saw. A spring clamp 
that can be quickly released holds the saw 
to the table. Price is about $19. 


Micrometer Has Round Anvil. 
You can measure the wall thicknesses of 
tubing and cylinders with walls up to 1” 
thick and inside diameters down to %” with 
this micrometer. The rounded anvil fits the 
inside curve of the wall to give accurate 
measurements in thousandths of an inch. 
The manufacturer is the L. S. Starrett Com- 
pany, of Athol, Mass. 


New Compressor. Powered cither 
by a gasoline engine (above) or an electric 
motor, this compressor offers two working 
pressures and two air deliveries by shifting 
a lever. American Brake Shoe Company's 
Kellogg Division, New York City, is the 
maker. Pressures are 150 Ib. for tire in- 
flation or greasing and 50 Ib. for spraying. 


New Flexible Hacksaw Blade. 
According to the manufacturer, Clemson 
Brothers, Inc., of Middletown, N.Y., the 
Star Molyflex hacksaw blade is unbreakable 
when used in a frame. The blades are avail- 
able in all hand sizes and pitches. 


POWER KING “3001 


The Lowest-Priced Ball-Bearing Tilt/Arbor Saw 


Yes, now you can get real “production” on your 
shop projects —at low cost! —zip through your 
saw work in a tenth the time make important 
savings on shelves, cupboards, cabinets, furniture, 
home repairs, and remodeling! 

‘The Power King 3001 —built by Atlas—has 
many features of high-priced saws: tilt/arbor (table 
always flat), cuts 214" deep, sealed ball bearings, 
precision-ground grey-iron table (16” x 2514" with 
two low-cost extensions), full length double-lock- 
ing rip fence. You can’t beat its value—see it today! 


C3 


PK 412" Jointer-Planer 
For “Factory-Smooth” 
Finishes 


Your projects can have 
the smartness of professional furniture with this 
Power King 414" Ball Bearing Jointer-Planer in 
your shop. Saves you time and Work in planing, 
rabbeting, tongueing, beveling. It’s built extra 
heavy, with grey-iron base and table— precision- 
ground table surface—tilting fence—3-blade steel 
cutter head —plus other outstanding features. A 
good companion tool for your circular saw. 


Address 


City, Stote. 


ATLAS PRESS CO. 


‘42 M. Ptcber St, Kalamaze, Mich, 


pee, 
Parcht® PRECISION tometer 
HOOPWORKING ano merarwork Neg] 

aaa 
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3 high quelity 
service tools. A 
bolonced trio that 
performs a mult 
tude of jobs. With 
powerful mag. 
netic holder. Ideal 
for workshop, 
garage, kitchen, 
tool house. 

3 professional. 
type tools, plus 
permanent mag- 
netic holder 


$585 


wrhas them or 


MECHANICS — 


Tubring Pl ‘operation 


Inane [eit to oxwwre amooth OPS. yy 
Induction Hordener "ger ore nordened BY 2 P 


DROP FORGE & TOOL CORPORATION 
UTICA unica 4, New YORK 
It pays 


t0 buy 


quality 
tools 


PEEL PAINT TO BARE WOOD 
WITH ONE EASY STROKE 
NEW ELECTRICAL TOOL, removes 1 to 10 oF more coats of 
Daint {rom any wood surface as easy ‘as cutting butter with 

raping. ‘cutting, burning. sanding oF 
Lactro Paint Pooler instantly sofiens 


Ee 
int electrically and. 
Fe wood with one easy stroke. It's faster than a blow 
- f ire-will ot scorch of, burn 
int, enamel quickly and 

for years, Sent complete 


els ft off the surface clean ta the 


Famnove ‘paint to the bare. wood on exterior or interior 
Painted Surfaces, floors, woodwork, cupboards, furniture, 
Bntlques, boats, “window-aills, screens, doors—-a hundred 
34°08 postpsidnothing else to buy. Full 
mack guarantee. For immediate shipment—send 
heck, cash or money order to: 
LECTRO WELD, INC. 
15700 Detroit Ave. Cie 


278 Porutar science 


Butt Welder Is table, Band- 
saw blades up to 4” in width be welded 
and annealed in this machine. Besides re- 
pairing broken blades, the welder permits 
intemal sawing jobs: the blade can be 
welded at the machine after being threaded 
through the work. It weighs 25 Ib., measures 
7” by 8” by 10%”, and operates on any 110- 
or 220-volt, 50- or 60-cycle line. The maker 
is the DoAll Co., Des Plaines, Ill. 


Cushion for 
Hand Tools, This 
rubber sleeve, de- 
signed with a revoly- 
ing rubber cap, cush- 
ions the palm of your 
hand when you use 
hand tools. The swivel 
top turns on two brass 
washers. The maker, 
Indian Trails Ind 
tries, Oshkosh, Wis., 
i prices it at about 50 
cents. The grip fits 
tools with handles 
from 1” to 1%” in di- 
ameter. Undersized 
handles can be built 
up with tape. 


Adapter Base for Grinders. This 


base, developed by E. F. Hager and Son, 
Queens Village, N. s almost any 
bench grinder into an accurate grinder for 
single-point cutting tools. All front, side, and 
top angles can be set accurately in both 
vertical and horizontal planes and locked 
in position for grinding. The tool holder 
takes tools up to 1%” high. The feed knobs 
are graduated in thousandths of an inch. 


Fins Keep Sander Cool. The heat- 
radiating system of this sander increases the 
life of the belts, according to the maker, In- 
dependent Pneumatic Tool Co., of Aurora, 
Ill. The radiating system includes open-end 
construction that lets the belt motion blow 
away much of the heat. Inside the housing, 
aluminum fins conduct heat to the flat radi- 
ating surface that forms the top housing of 
the tool. 


TILTING ARBOR SAW 


aa 


lodel #80 is the only 8° 
ing Arbor Saw that has 


% Cast Alumioum Motor Mount 


* Cast 


Iron Ribbed Table 


% Seeel Base with Cast Iron Sub Base 


& 255" di 


pth of cut 


*® Self-Aligning Touch- ere Fence 
* Ball Bearing 45” 


Compare the WEATURES! 


the PRICE! 
Dari 


james, makers 
over 200 Professional Power Tools, 
Accessories and Motors, of 


‘Mail Coupon to- 


day for Darra. — 
james Catalog #14 id - 
iterature on America’s 
fastest. growing Power / 
Tool Line. 


d 


SPRINGFIELD, MASSACHUSETTS 


(SEND me Darra-James Catalog #14 


Name..... 
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p S Last minute news & notes... 
e e 


AS THIS ISSUE went to press, the 
U.S. Defense Department and the 
Atomic Energy Commission released 
the most complete and reliable re- 
port to date on THE EFFECTS OF 
ATOMIC WEAPONS. 


DON'T LOOK, they say, if an A bomb 
goes off anywhere near you. Drop to 
the ground as quickly as you can, if 
you are in the open, and curl up so 
to shade your head, neck, hands, 
and other exposed parts of your body 
with clothing as much as you can. 

If there is a tree, doorway, or any 
other shelter only a step away, 
crouch there. But do not try to run 
far for cover. Hide from the light 
for at least 10 seconds. 


THIS MAY SAVE YOU from serious burns. 
ie heat from an exploding A bomb 
is so intense that it can cause cas- 
ualties even among persons who are 


far enough away to survive exposure 
to the nuclear radiation. 


AMERICAN HOMES, the experts fear, 
would not resist A-bombing any bet- 
ter than Japanese homes. But, if 
you are indoors, drop to the floor 
with your back to the window, or get 
under a table, desk, or counter-- 
anything that may shield you from 
flying glass and debris--instantly. 
Stay away from windows for about a 
minute, since the shock wave con: 
tinues for some time after the bomb 
has exploded. 


A BASEMENT, especially if it extends 
beyond the main structure of your 
building, can offer some protection. 
Be sure, however, that there is a 
way out in case the building col- 
lapses or burns. Safest places else- 
where in most buildings are likely 
to be near interior partitions. 


THE BALL OF FIRE that marks the spot 


where an A bomb has burst grows 
fast. A ten-thousandth of a second 
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after a bomb of the type used in 
Japan has exploded, that ball of 
fire is 90 feet wide and--even at a 
distance of 5.7 miles--seems to be 
about 100 times as bright as ordi- 
nary sunlight. One second later, it 
is 900 feet in diameter. 


IE_THE BOMB goes off high in the 
sky, the radioactive contamination 
of the area afterwards is likely to 
be so slight that "little or no risk 
would be involved in ignoring it 
completely." At a low altitude, the 
area in the immediate vicinity would 
be uninhabitable immediately after- 
wards. But calculations show that a 
car going fairly fast might cross 

the area 15 minutes after the bomb 
went off without the occupants being 
harmed greatly. 


UNDERGROUND, the experts continue, 
an A bomb would probably do less 
damage than if it burst in the air. 
No data are available on such an ex- 
plosion, but it is believed that a 
nominal-size A bomb at a depth of 50 
feet would move over 500,000 tons of 
earth, and 1 a crater that would 
be 800 feet wide, 100 feet deep, 

and seriously contaminated. 


=! would not 
destroy as much of a city immediate- 
ly as one in the air. But the radio- 
active contamination that would re- 
sult might make a very large area-- 
possibly 2% miles wide--dangerously 
hot afterwards. 


QNE THING that the scientists say 
you don't have to worry about yet is 
contamination of the whole world. 
Their calculations indicate that it 
would take 1,000,000 of the kind of 
bombs now known to be available to 
bring that about. 


The Sditors 


“Uhh paleo 


AUTO-LITE 


BATTERY... 22001 wafer 


Day 3 times a year 


A revolutionary new development, the Auto-Lite 
“Sta-ful” Battery, protects you against a major 
cause of battery failure . . . damage to” plates 
due to liquid loss. This new “Sta-ful” Battery 
Design permits a liquid reservoir with more than 
3 times the reserve capacity of ordinary batteries 
. keeps plates fully covered and active months 
longer normal car use. 
In addition, “Sta-ful” gives you 70% longer aver- 
age life* than batteries jout Sta-ful features. 
Fibre-glass retaining mats protect every positive 
plate and keep the power producing material in 
place for maximum dependability. Get more for 
our battery dollars—replace with an Auto-Lite 
“Sta-ful” Batter; ee your Dealer today. 


AUTO-LITE BATTERY CORPORATION 
‘Toledo 1 


Ohio 


“Provan by teste cone 


ducted eccording 
Uie"Gytie Stendordh 


que 
ful Battery holds more 
3 times the liquid reserve of ordinary botteries. 


BOCs 


BRU 


ORDINARY TYPE 


AUTO-LITE 
Startul BATTERIES: 
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STAFUL 


NEW 14° 
South Bend - 


Economy Model 


DRILL PRESS 
*7 6%. 


fo.b. factory 


moter and chuck 


RUGGEDLY CONSTRUCTED FOR 
MACHINE SHOP SERVICE 


Features include automaticbelt ten- Specifications: Drills to center of 
sion, direct reading depth stop, full 14-1/4” circle, maximum drill size 1/2” 
tilting table, rigid one-piece head _ in steel, spindle run out .005" or less, 
casting, free-floating six-spline spin- spindle square to table within .0075" 
dle, four pre-lubricated precision ball in 5”. Net weight of bench model 
bearings,and adjustable feed tension. _ shown, less motorand chuckis 124 bs. 


SOUTH BEND LATHE 


INDIANA 
Since 1906 
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Ba 


meg RO Get 2 GOOD JOB--Have a BRIGHT FUTUR 
PSs) g in America’s Fast Sewis int 


You Bullo Fil Train You At Home in Spare Time 
EQUIPMENT LIKE = 
THIS WITH KITS: [3 bai 

1 SEND You . 


Make Extra Money 
While Learning 


—asourcruts TESTED WAY TO BETTER PAY now: 


MUSICAL COMEDY. 
star —N& 
Pabray: "As & 
welcome Cal 
‘ness and favo} 


Camel, any tid 
greactasting amg 


DISC JOCKEY Hob 
Maxwell: "My yi 
ets a steady workout, 
My. throat welcomes 
Camel mildness, 


. RADIO SONGSTRESS 
Fran Warren: "Camels 
are mild! My 30-Day 
‘Test proved they agree 
with my chroat!" 


EZIO PINZA, former 
sear of "So. 

T smoke the ci 
that agrees with my 
throat ~ Camel! 


TELEVISION STAR 
Marguerite Pia 
"AS a singer, 


Camels taste grand! 


RALPH BELLAMY, 


noted actor: “Throat 
irritation doesn't go in 
show business. Camels 
agree with my throat!” 


Millions Prove 
Camel Mildness 
in their “'T-Zones” 

(T for Throat and T for Taste) 


‘OU, as a smoker, know there is 

one sensible way to test a ciga- 
rete. The reliable test is to smoke 
pack after pack, That's why many 
smokers have made their own Camel 
30-Day Mildness Tests. 

And noted throat specialists con- 
firmed Camel mildness in a coas: 
coast test of hundreds of smokers 
who smoked only Camels for 30 day 
throats were examined each 
2,470 examinations. The doc- 
tors’ findings: — Not one single case 
of throat irritation due to smoking 
Camels! But make your own 30-Day ' 
Test. You'll discover why... 


MORE PEOPLE SMOKE CAMELS 
THAN ANY OTHER CIGARETTE 


I'VE JOINED the mil- "VE SMOKED mil 
lions of smokers who'd cool Camels for 2 
walk a mile for a years. Camel flavor 
mild Camel!" Aww suits me to a'T'.” G. 
O'Rourke, secretary. Campbell, sportsman, 


TELEPHONE OPERA- 
TOR Ethel James: “Ia 
my job, cigarette mild 
ness is importan 
Camels are my smoke! 


PETER LIND HAYES, 
comedian: "I found 
what mildness means 
when I made m: 
Camel 30-Day Test! 


PATRICIA MORISON, 
musical comedy start 
"Yes, I made my own 
30-day Camel a 

test, It was fun," 


